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New 2-PvridinvlethYihen^an»Mn ^erivativeg 



The present invention relates to novel N-[2-(2-pyridinyl)ethyl]ben2amide 
denvatives, their process of preparation, their use as fiingicides, particularly in the 
fom of fungicidal compositions, and methods for the control of phytopathogenic 
fungi of plants using these compounds or their compositions. 

International patent application WO 01/1 1965 discloses a broad family of 
fungicidal compounds. There is no specific disclosure of N-r2.f2- 
pyridinyl)ethyl]benzamide derivatives. 

It is always of high-interest in flie field of agrochemicals to use pesticidal 
compoimds more active than the compounds already known by the man ordinary 
staUed m the art whereby less compound can be used whilst retaining equivalent 
emcacy. 

We have now found a new famUy of compounds which show enhanced 
fiingicidal activity over the general known family of such compounds. 

Accordingly, the present invention relates to a N-r2-f2 
pyridinyOethylJbenzamide derivative of general formula (I) 




in which : 

- n is 1, 2, or 3; 
-pis 1, 2,3 or 4; 

- R' is a C,-C6-halogenoalkyl having 1 to 5 halogen atoms; 

- each substituent X is chosen, independently of the others, as being a 
hydrogen atom, a halogen atom, a Ci-Q-alkyl or a C.-Cs-halogenoalkyl; 

- R', R^ r3 and R^* are chosen, independenfly of the otheri as being a 
hydrogen atom, a halogen atom, a cyano group, a hydroxy group, an amino group, a 
sulfanyl group, a formyl group, a formyloxy group, a formylamino group, a carboxy 
©roup, a carbamoyl group, a N-hydroxycarbamoyl group, a carbamate group, a 
(hydroxyimino)-C.-Q-aIkyl group, a C.-Q-alkyl. a Q-Q-alkenyl. a C..Q-alkynyl 
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a Ci-Ce-alkylamino, a di-C,-C6-alkylamino, a C-Ce-alkoxy, a Ci-Cs-halogenoalkyl 
having 1 to 5 halogen atoms, a C,-C6-halogenoalkoxy having 1 to 5 halogen atoms, a 
CrCfi-alkylsulfenyl, a C-Ct-halogenoalkylsulfanyl having 1 to 5 halogen atoms, a 
C2-C6-alkenyloxy, a Cz-Cg-halogenoalkenyloxy having 1 to 5 halogen atoms, a C3- 
C6-alkynyloxy, a Ca-Cg-halogenoalkynyloxy having 1 to 5 halogen atoms, a C3-C6- 
cycloalkyl, a Cj-Cfi-halogenocycloalkyl having 1 to 5 halogen atoms, a Ci-Ce- 
alkylcaihonyl, a CrCe-halogenoalkylcarbonyl having 1 to 5 halogen atoms, a C,-C6- 
alkylcarbamoyl, a di-C.-Ce-alkylcarb^oyl, a N-CrCe-alkyloxycaihamoyl, a C.-Cs- 
alkoxycaibamoyl. a N-Ci-Cs-alkyl-CrCfi-alkoxycaibamoyl, a C-Q-alkoxycarbonyl. 
a C-Ce-halogenoalkoxycarbonyl having 1 to 5 halogen atoms, a Cj-Ce- 
alkylcarbonyloxy, a C,-C«rhalogenoalkylcaihonyloxy having 1 to 5 halogen atoms, a 
CrQ-alkylcarbonylamino. a C-Ce-balogenoalkylcatbonylammo having 1 to 5 
. halogen atoms, a C-Cg-alkylaminocarbonyloxy, a di-C,-C6-alkylaminocarbonyloxy. 
a Ci-Cfi-alkyloxycaibonyloxy, a C-Q-alkylsulphenyl, a C.-Cs- 
halogenoalkylsulphenyl having 1 to 5 halogen atoms, a C,-C6-alkylsulphinyl, a C,- 
C6-halogenoalkylsulphinyl having 1 to 5 halogen atoms, a C,-C6-alkylsulphonyl, a 
C,-C6-halogenoalkylsulphonyl having 1 to 5 halogen atoms, abenzyl, a benzyloxy. a 
benzylsulfenyl, a benzylsulfinyl, a benzylsulfonyl, a benzylamino. a phenoxy, a 
phenylsulfenyl, a phenylsulfinyl, a phenylsulfonyl, a phenylamino, a 
phenylcarbonylamino. a 2,6 dichlorophenyl-carbonylamino group or a phenyl group, 
with the proviso that when three of the four substituentsR*.R,R and R are 
a hydrogen atom, then the fourth substituent is not a hydrogen aton^ 

- r5 is chosen as being a hydrogen atom, a cyano group, a formyl group, a 
hydroxy group, a C.-Ca-alkyl, a C,-C6-halogenoalkyl having 1 to 5 halogen atoms, a 
C,-C6-alkoxy, a Ci-Ce-halogenoalkoxy having 1 to 5 halogen atoms, a C3-C6- 
halogenocycloalkyl having 1 to 5 halogen atoms, a Cz-Cfi-alkenyl. a Ca-Cfi-alkynyl, a 
CrC6-alkoxy-CrC6-alkyl, a C-Q-cyanoalkyl, a C,-Q-aminoalkyl, a C,-C6- 
alkylamino-C-Q-alkyl. a di-C.^e-alkylamino-C.-Ce-alkyl. a C.-Ce-alkylcaibonyl, 
a C-Cfi-halogenalkylcaibonyl having 1 to 5 halogen atoms, a C.-Ce- 
alkyloxycaibonyl, a Cj-CT-cycloalkyl, a Ca-CT-halogenocycloalkyl having 1 to 5 
halogen atoms, a C3-C7 -cycloalkyl-C.-Ce-alkyl, a C.-Q-benzyloxycarbonyl, a C,- 
Ce-alkoxy-C-Cfi-alkylcarbonyl, a C-Cfi-alkylsulfonyl or a C.-Ce- 
halogenoalkylsulfonyl having 1 to 5 halogen atoms; 

- Y is the same or different and is a hydrogen atom, a halogen atom, a mtro 
group, a cyano group, a hydroxy group, an amino group, a sulfanyl group, a 
pentafluoro-X^-sulfanyl group, a formyl group, a formyloxy group, a formylammo 
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group, a carboxy group, a C-Cs-alkyl, a C.-Q-halogenoalkyl having 1 to 5 halogen 
atoms, a Ca-Cg-alkenyl. a Ca-Q-alkynyl. a C^s-alkylamino. a di-C.^s-alkylammo 
a C-Cs-alkoxy, a C.-Q-halogenoalkoxy having 1 to 5 halogen atoms, a C.-Q- 
alkoxy-Ca-Cs-alkenyl. a C.-Cs-alkylsulfanyl, a C.-Cs-halogenoalkylsulfanyl having 1 
5 to 5 halogen atoms, a C.-Q-alkoxycaihonyl, a C.-Cs-halogenoalkoxycaAonyl 
havmg 1 to 5 halogen atoms, a Cj-Cg-alkylcaibonyloxy, a C-Cg- 
halogenoalkylcarbonyloxy having 1 to 5 halogen atoms, a C.-Cg-alkylsuIphenyl. a 
Ci-Q-halogenoalkylsulphenyl having 1 to 5 halogen atoms, a Ci-Cg-alkylsulphinyl. 
a C-Cg-halogenoalkylsulphinyl having 1 to 5 halogen atoms, a C.-Cg-alkyl- 
10 sulphonyl, a Cj-Cg-halogenoalkylsulphonyl having 1 to 5 halogen atoms or a C-Cs- 
alkylsulfonamide; and 

- R** is a halogen atom, a nitre group, a cyano group, an amino group a 
sulfanyl group, a pentafluoio-A.*^fenyl grx>up, a formyl group, a formyloxy group, 
a fotmylamino group, a carboxy group, a C.-Q-alkyl, a C-Q-halogenoalky! having 

15 1 to 5 halogen atoms, a Q-Cs-alkenyl, a C2-C6-alkynyl, a C.^^e-allqrlamino, a di- 
C,-C6-alkylamino. a C-Cfi-alkoxy, a C.-Cs-halogenoalkoxy having 1 to 5 halogen 
atoms, a C.-Cg-alkoxy-Cz-Ce-alkenyl, a C.-Cfi-alkylsulfenyl, a C.-Cg- 
halogenoalkylsulfanyl having 1 to 5 halogen atoms, a C-Cs-alkoxycarbonyi, a C,- 
Ce-halogenoalkoxycarbonyl having 1 to 5 halogen atoms, a Ci-Q-alkjdcaibonyioxy, 

20 a CrCfi-halogenoalkylcarbonyloxy having 1 to 5 halogen atoms, a C,-C6- 
alkylsulphenyl, a C.-Ce-halogenoalkylsulphenyl having 1 to 5 halogen atoms, a C,- 
Ce-alkylsulphinyl. a C.-Ce-halogenoalkylsulphinyl having 1 to 5 halogen atoms a 
Ci-Q-alkylsulphonyl, a C-Ce-halogenoalkylsulphonyl having 1 to 5 halogen atoms 
or a Ci-C6-alkylsulfonamide; 

25 as well as its salts, N-oxydes, metallic complexes, metalloidic complexes and 

optically active isomeirs. 



In ihe context of the preset invention : 

- halogen means fluorine, bromine, chlorine or iodine; 
30 - heteroatom means N, O or S; 

- caibbxy means -C(=0)OH ; 

- carbonyl means -C(=0)- ; 

- carbamoyl means -C(=0)NH2 ; 

- N-hydroxycarbamoyl means -C(=0)hfHOH ; 

- an alkyi group, an alkenyl group, and an alkynyl group as well as moieties 
containing these terms, can be linear or branched. 
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In the context of the present invention, it has also to be understood that in the 
case of di-substituted amino and of di-substituted carbamoyl radicals, the two 
substituents may form together with the nitrogen atom bearing them a saturated 
heterot^clic ring containing 3 to 7 atoms. 

5 

According to the present invention, the 2-pyridyl may be substituted in every 
position by (X)„ and K\ in which X, R" and n are as defined above. Pref^bly, the 
present invention relates to N-[2-(2-pyridinyl)ethyl]ben2amide derivative of general 
formula (I) in which the different charactraistics may be chosen alone or in 
10 combination as being : 

- as regards n, n is 1 or 2. More preferably n is 1 . 

- as regards X, X is preferably chosen as bang a halogen atom. More preferably X is 
chlorine; 

- as regards R", R" is preferably chosen as being -CF3; 

15 - as regards the positions in which the 2-pyridyl is substituted, the 2-pyridyl is 
substituted in 3- and/or in 5-position. More preferably, the 2-pyridyl is substituted in 
3-position by X and in 5-position by R*. 

Even more preferably, the 2-pyridyl is substituted in 3-position by -CI and in 

S-position by -CF3. 

20 

According to the present invention, the phenyl is substituted in ortho position 
by R" and may be substituted in any otiier position by (Y)p, in which Y and p are as 
defined above. Preferably, the present invention relates to N-[2-(2- 
pyridinyl)ethyl]benzamide derivative of general formula (I) in which the different 
25 charactCTistics may be chosen alone or in combination as being : 

- as regards R^ is a halogen atom, a C-Ce-alkyl, a Ci-Ce-alkoxy or a C,-C6- 
halogenoalkyl having 1 to 5 halogen atoms; 

- as regards p, p is 1; 

. as regards Y, Y is a hydrogen atom, a halogen atom or a Ci-Ce-alkyl. More 
30 preferably, Y is hydrogen. 

According to the present invention, tiie two carbon atoms and the nitirogen 
atom of tiie "etiiylamide part" of tiie compound of formula (D are respectively 
substituted by R' and R^ R' and R*, and R^ at least one the substituents R', R^ R' 
35 and R'* being different from hydrogen. Preferably, tiie present invention also relates 
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to N-[2-(2-pyridinyl)ethyl]ben2amide derivative of general fonnula (I) in which the 
different characteristics may be chosen alone or in combination as being : 

- as regards and R\ and R^ may be chosen, independently of each other, as 
being a hydrogen atom, a halogen atom, a cyano group, a hydroxy group, a Ci-Ce- 

5 alkyl, a CrC^-halogenoalkyl having 1 to 5 halogen atoms, a C2-C6-alkenyI, a C1-C5- 
alkoxy, a CrC6-aIkylsulfanyI, a d-C^-alkylsulfenyl, a Ci-C6-alkylsuIfinyl, a Ci-Cg- 
alkoxy<»ifoonyl, a Ci^Cs'-alkylcarbonylamino, a Ci-C6-alkoxycarbonyloxy, a Ci-Cs- 
alkoxycarbonylamino or a phenyl group. More preferably, R' and R^ may be chosen, 
independently of each other, as being a halogen atom, a Ci-C6-aIkyl, a Ci-Ce- 
10 halogenoalkyl having 1 to 5 halogen atoms or a Ci-C6-alkylcarbonylamino. 

- as regards R^ and R^, R"^ and R"* may be chosen, independently of each other, as 
being a hydrogen atom, a halogen atom, a cyano group, a Ci-Cg-alkyl, a Ci-Cg- 
halogenoalkyl having 1 to 5 halogen atoms, a Ci-C6-alkylcarbonyIamino or a phenyl 
group. More preferably, R^ and R"^ may be chosen, independently of each other, as 

15 being a halogen atom, a Ci-C6-alkyI, a Ci-Ce-halogenoalkyl having 1 to 5 halogen 
atoms or a phenyl group. 

* as regards R^, R^ maybe chosra as being a hydrogen atom or a Ca-CT^-cycloalkyL 



20 compound of genial formula (I). Thus, according to a further aspect of the present 
invention there is provided a process for the preparation of compound of general 
fonnula (I) as defined above, which comprises reacting a 2-pyridine derivative of 
general formula (II) or one of its salt : 



The present invention also relates to a process for the preparation of the 



25 




(II) 



in which X, n, R^ R\ R^ R^ R"^ and R^ are as defined above; 
30 with a carboxylic acid dmvative of the general fommla (III) 

O 
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in which : . 
- Y, p and R** are as defined above; and 
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- \} is a leaving group chosen as being a halogen atom, a hydroxyl group. -OR , - 
OCOR«, being a Ci-C* alkyl, a C.-C* haloalkyl. a benzyl, 4.methoxybenzyl. 
pentafluoroph«iyl or a group of formula ^^^^^^^^ 5 

in the presence of a catalyst and, if is a hyLxyl group, in the presence of a 
condraising agent. ^ 

The process according to the present invention is conducted in the presence 
of a catalyst. Suitable catalyst may be chosen as being 4-dimethyl-aminopyridme. 1- 
hydroxy-benzotriazole or dimethylfotmamide. 

m case 1} is a hydroxy group, the process according to the present mvention 
is conducted in the presence of condensing a^t Suitable condensing agent may be 
chosen as being acid halide former, sudi as phosgene, phosphorous tribronude. 
phosphorous trichloride, phosphorous pentachloride, phosphorous trichlonde oxide 
orihionylddoride;anhydrideformer,suchasethylchlorofoimate.methyl 

chloroformate. isopropyl cWoioformate, isobutyl diloroformate or methanesulfonyl- 
cWoride; caibodiimides, such as N.N'-dicyclohexylcarbodiimide (DCC) or other 
customary condensing agents, such as phosphorous pentoxide. polyphosphonc add. 
N.N'.carbonyl-diimidazole, 2-ethoxy-N-ethoxycarbonyl-1.2-dihydroqumolme 
(EEDQ), triphenylphosphine/tetrachloromethane, 4-(4.6-dimeflioxy[1.3.5]tnazin-2- 
yl)-4-methylmorpholinium chloride hydrate or bromo-tripyrrolidino-phosphomum- 
hexafluorophosphate. 

When R' is a hydrogen atom, the above mentioned process for the 
preparation of compound of general formula (1) may optionally be completed by a 
farther step according to the following reaction scheme : 



30 




R R jjj^b 



(Id) (xxn) 0) 

in which : - R', R'. R'. ^\ R'. R^ X, Y, n and p are as defined above; 

- lMs a leaving group chosen as being a halogen atom, a 4- 
methyl phenylsulfonyloxy or a methylsulfonyloxy; 
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comprising the reaction of a compound of general fomiula (Id) with a compound of 
graeral foraiula (XXII) to provide a compound of general fomiula (I). 

Depending on the definition of K\ r\ r\ or R^ amine derivatives of 
5 general fomiula (II) may be prepared by different processes. One example (A) of 
such a process may be when : 

- R\ R^, X, n are as defined above; 

- R' is a hydrogen atom or a CrCe alkyl; and 

- R^, R"*, R^ are hydrogen atoms; 

10 then, the amine derivative of general formula (II) may be prepared according to a 
process which comprises : 
- a first step according to reaction scheme A-1 : 



Scheme A-1 




in which : - R% R^X and n are as defined above; 

- R^ is a Ci-C6 alkyl, a Ci-C6 haloalkyl, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 

- U is a leaving group chosen as being a halogen, a Ci-Cs 
20 alkylsulfonate or a Ci -Ce haloalkylsulfonate; 

comprising the arylation of a cyanoacetate derivative of general formula (V) by a 
pyridine derivative of general formula (TV), to provide a 2-(pyridyl)cyanoacetate 
derivative of general formula (VI), in the presence of a base, at a temperature of from 
0°Cto200°C; 
25 - a second step according to reaction scheme A-2 : 



Scheme A-2 
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in which: - R*, X, n are as defined above; 

- R*^ is a Ci-Ce alkyl, a Ci-Q haloalkyU a benzyl, 4- 
meflioxybraiayl or pentafluorophenyl; 

comprising a basic hydrolysis, an acidic hydrolysis or a displacement by an halide of 
a compound of general formula (VI) in the same or a different pot to provide, upon 
heating at a temperature of from 40°C to reflux, a 2-pyridylacetonitrile derivative of 
general formula (Vila); ^ 
- a third step according to reaction scheme A-3 : 
Scheme A-3 



CN + R*— W 



R" 
(Vna) 



(XVII) 



(Vllb) 



in which : - R% R^ X, n are as defined above; 
-r' isaCi-Cealkyl; 

- W is a halogen atom, a Ci-Q alkylsulfonate, a Ci-Ce 
haloalkylsulfonate or a 4-methyl-phenylsulfonate; 

comprising the alkylation of a compound of general formula (VHa) by a reagent of 
general formula (XVII) to provide a compound of general formula (Vllb); 
- a fourth step according to reaction scheme A-4 : 
Scheme A-4 





(VIIa)or(Vnb) (VUI) 



(IX) 
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.V in which : - R^ R^ X, n are as defined above; 

- r' is a hydrogen atom or a Ci-Ce alkyl; 

- L' is a leaving group chosen as bang a -OR* groi^ or a - 
OCOR* group, R^'being a C-Ce alkyl. a C-Cehaloalkyl, a benzyl, 4-methoxybenzyl 
or pentafluorophenyl; 
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- PG represents a protecting group which may be a -COOR* 
group or -COR'^ group, R'^ being a C,^ alkyl, a C.-Q haloalkyl. a benzyl, 4- 
methoxyben2yI or pentafluorophenyl; 

comprising the reduction, by hydrogenation or by an hydride donor, of a compound 
of general formula (Vila) or (Vllb), in the presence of a catalyst and in the presence 
of a compound of general formula (YIII) to produce a compound of general formula 
OX), at a temperature of from 0°C to ISO^C and under a pressure of from 1 bar and 
100 bar; * 

- a fifth step according to reaction scheme A-5 : 
Scheme AS 



(X). 




R'l 
PG 

(K) 

in which: - R% R^ X, n are as defined above; 

- R' is a hydros atom or a Cj-Ce alkyl; 

- PG represents a protecting group which may be a -COOR* 
15 group or -COR« group, R« being a C.-Q alkyl, a C,-Q haloalkyl. a benzyl, 4- 

meflioxyboizyl or pentafluorophenyl; 

comprising a deprotection reaction, in an acidic or m a basic medium, of a compound 
of general formula (IX) to provide an amine derivative of general formula (H) or one 



of its salt. 



The first step (step A-1) is conducted in the presence of a base. Preferably, 
the base will be chosen as being an inorganic or an organic base. Suitable examples' 
of such bases may for example be alkaline earth metal or alkali metal hydrides, 
hydroxides, amides, alcoholates, carbonates or hydrogen carbonates, acetates or 
2S tertiary amines. 

The first step (step A-1) according to the present invention is conducted at a 
temperature of from O-C to 200«C. Preferably, first st^ (step A-1) is conducted at a 
temperature of from 0°C to 120«C, more preferably at a temperature of from 0°C to 
80°C. 

30 The first step (step A-I) according to the present invention may be conducted 

in the presence of a solvait. Preferably, the solvent is chosen as being water, an 
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organic solvent or a mixture of both. Suitable organic solvents may for example be 
aliphatic, alicyclic or aromatic solvait. 

The first st^ (step A-1) according to the present invention may also be 
conducted in the presence of a catalyst. Preferably, the catalyst is chosen as being 
palladium salts or complexes. More preferably, the catalyst is chosen as being a 
palladium complex. Suitable palladium complex catalyst may for example be 
generated directly in the reaction mixture by separately adding to the reaction 
mixture a palladium salt and a complex ligand. Suitable Ugands may for example be 
bulky phosphines or arsines ligands, such as (RH-)-l-[(S)-2- 
(dicyclohexylphosphino)ferrocenyl]ethyldicyclohexylphosphine and its 

correspondmg enantiomer, or a mixture of both; (RH-)-U(S)-2- 
(dicyclohexylphosphino)ferrocenyl]ethyldiphenylphosphine and its corresponding 
enaltiomer, or a mixture of both; (RH-)-U(S)-2- 
(diphenylphosphino)ferrocenyl]e1hyldi-t.butylphosphine and its correspondmg 
enantiomer. or a mixture of both; or (RH-M [(S)-2- 
(diphenylphosphino)feiTocenyl]ethyldicyclohexylphosphine and its correspondmg 

enantiomer, or a mixture of both. 

The fourth step (step A-4) according to the present invention is conducted in 
the presence of a hydride donor. Preferably, the hydride donor is chosen as being 
metal or metalUoid hydrides such as LiAlH4, NaBH4, KBH4, B2H6. 

The fourth step (step A-4) according to the present invention is conducted m 
the presence of a catalyst. Preferably, the catalyst is diosen as b«ng Co(ID-C3iloride. 
Ni(ID-chloride. ammonia or one of its salt. Palladmm on charcoal, Raney Nickel. 
Raney Cobalt or Platinum. 

The fourth step (step A-4) according to flie present invention is conducted at a 
temperature of ftom 0°C to ISCC. Preferably the temperature is of fiom 10°C to 
nO^C. More prefereably, the temperature is of fiiom 10°C to SO^C. 

The fourth step (step A-*) according to the present invention is conducted 
under a pressure of fiom 1 barto lOObar.Preferably the pressure is of from 1 bar to 

50W. , 

The fourth step (step A-4) according to the present invention may be 
conducted in the presence of an organic solvent, of water or of a mixture thereof. 
Preferably, the solvent is chosen as being ether, alcohol, caiboxylic acid, or a mixture 
thereof with water or pure water. 
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A second example (B) of such a process may be when : 

- R% R', R^ X, n are as defined above; and 

- R"*, R^ are hydrogen atoms; 

then, the amine derivative of general fomiula (II) may be prepared according to a 
process which comprises : 

- a first step according to reaction scheme B-I : 

Scheme B-l 

(IV) (Vb) (vilb) 
in which : - R% R', R^ X and n are as defined above ; 

- U is a leaving group chosen as being a halogen atom, a Ci-Ce 
alkylsulfijnate or a Ci-Q haloalkylsulfonate; 

comprising Ihe arylation of a compound of general formula (Vb) by a pyridine 
derivative of general formula (IV) to provide a 2-pyridylacetomtrile derivative of 
general formula (VUb), in the presence of a base and at a at temperature of ftom - 
lOO^CtoaOCC; 

- a second step according to reaction scheme B-2 : 

Scheme B-2 

(X)„v Ra (X) . ^, 



^ R r2 i>i » 

R R' p 

(vna)or(vm>) (vm) (jx^ 



H 
PG 



in which : - R", r', R^, X and n are as defined above; 

- L' is a leaving group chos«a as bdng a -OR' group or a - 
OCOR« group, R* being a C-Cs alkyl, a C-Cghaloalkyl, a benzyl, 4-methoxybenzyl 
or pentafluorophenyl; 

- PG represents a protecting groiq> vi^ch may be a -COOR* 
group or -cor" group, R« being a C-Ce alkyl. a C-Cg haloalkyl, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 



12 



comprising the reduction, by hydrogenation or by an hydride donor, of a compound 
of general formula (Vila) or (Vllb), in flie presraice of a compound of general 
formula (VIII) to produce a compound of general formula (IX) ; 
- a third st^ according to reaction scheme B-3 : 
Scheme B-3 




(IX) (ID 



in which : - R", r\ R^, X and n are as defined above; 

- PG represents a protecting group whidi may be a -COOR 
group or -COR* group, R*^ being a C1-C6 alkjd, a CrC6 haloalkyl, a benzyl, 4- 
10 methoxybenzyl or pentafluorophenyl; 

comprising a deprotection reaction, in an acidic or in a basic medium, of a compound 
of general, formula (DC) to provide an amine derivative of general formula (II) or one 
of its salt. 

15 The first step (step B-1) is conducted at a temperature of from -100°C to 

20O''C. Preferably, first step (step A-1) is conducted at a temperature of firom -80°C 

to 120**C, more preferably at a temperature of from -SO'^C to 80*'C. 

The first step (step B-1) according to the present invention is conducted in the 

presence of a base. Preferably, the base will be chosen as being an inor^ic or an 
20 organic base. Suitable examples of such bases may for example be alkaline earth 

metal or alkali metal hydrides, hydroxides, amides, alcoholates, carbonates or 

hydrogen carbonates, acetates or tertiary amines. 

The first step (step B-1) according to the present invention may be conducted 

in the presence of a solvent Preferably, the solvent is chosen as being water, an 
25 organic solvent or a mixture of both. Suitable organic solvents may for example be 

aliphatic, alicyclic or aromatic solvent. 

The first step (step B-l) according to the present invention may also be 

conducted in the presence of a catalyst. Preferably, the catalyst is chosen as being 

palladium salts or complexes. More preferably, the catalyst is chosen as being a 
30 palladium complex. Suitable palladium complex catalyst may for example be 

generated directly in the reaction mixture by separately adding to the reaction 
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mixture a palladium salt and a complex ligand. Suitable ligands may for example be 
bulky phosphines or* arsines ligands, such as (RM-)-I-[(S)*2- 
(dicyclohexylphosphino)ferrocenyl]ethyIdicyclohexylphosphine and its 

corresponding enantiomer, or a mixture of both; (RH-)-U(S)-2- 
5 (dicyclohexylphosphino)ferrocenyl]ethyldiphenylphosphine and its corresponding 
enantiomer, or a mixture of both; (RH-)-l [(S)-2- 
(diphenylphosphino)ferrocenyl]ethyldi-*t<'butylphosphine and its corresponding 
enantiomer, or a mixture of both; or (R)-(-)-l [(S)-2- 
(diphenylphosphino)fenx)cenyl]ethyldicyclohexylphosphine and its corresponding 
10 enantiomer, or a mixture of both. 

The preferred conditions under which step B-2 is conducted are the same than 
the preferred conditions under which step A-4 of the above mentioned process A is 
conducted. 

15 The preferred conditions under which step B-3 is conducted are the same than 

the preferred conditions under which step A-5 of the above mentioned process A is 
conducted. 

A third example (C) of such a process may be when : 
20 - R*, R^ X, n are as defined above; 

- is a formylamino, a Ci-Cg-alkylcarbonylaminOy a CrCg- 
halogenoalkylcarbonylamino having I to S halogen atoms, a phenylcarbonylamino or 
a 2,6-dichlorophenylcarbonyIamino; and 

- R^, R\ R^ are hydrogen atoms; 

25 then, the amine derivative of general formula (II) may be prepared according to a 
process comprising : 

- a first step according to reaction scheme C-1 : 

Scheme C-1 

GV) (Vc) (vnc) 

30 in which : - R^ R^ X, n are as defined above; 

- U is a leaving group chosen as being a halogen atom, a Ci-Q 
alkylsulfonate or a CrC6haloalkylsulfonate; 
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comprising the arylation of a compound of general fomiula (Vc) by a pyridine 
derivative of general formula (TV) to provide a 2-pyridylacetonitrile derivative of 
general fomiula (VIIc), in the presence of a base and at a at temperature of firom - 
100^Cto200**C; 
5 - a second step according to reaction scheme C-2 : 

Schane C>2 




in which R^ R^, X, n are as defined above; 
comprising the de-protection, by acidic hydrolysis, of a compound of general 
formula (VTIc), to produce a compoimd of general formula (VTId) or one of its salt ; 
10 - a third step according to reaction scheme C-3 : 

Scheme C«3 




(Vne) 

in which : - R^ R^, X, n are as defined above; 

- R^ is a hydrogen atom, a Ci-Ce alkyl group, a CrCg- 
halogenoalkyl having 1 to 5 halogen atoms, a phenyl or 2,6 dichlorophenyl ; 
comprising the coupling between a compound of general formula (Vlld) and an acyl 
15 chloride of general formula (X) to produce a compound of general formula (Vile). 
- a fourth step according to reaction scheme C-4 : 
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Scheme C-4 



(vne) 



(vm) V 

* (IXb) 



in which : - R*, R^ X, n are as defined above; 

- R' is a hydrogm atom, a Ci-Q alkyl group, a Ci-Cg- 
halogenoalkyi having 1 to 5 halogen atoms, a phenyl or 2,6 dichlorophenyl; 

- L' is a leaving group chosen as being a -OR* group or a 
OCOR« group, R» being a C-Cg alkyl, a Ci^^g haloalkyl, a benzyl, 4-methoxybenzyl 
or pentafluorophenyl; 

- PG represents a protecting group which may be a -COOR' 
group or -C0R8 group, R" being a C-Ce alkyl, a C-Q haloalkyl, a benzyl, 4- 
medioxybenzyl or pentafluorophenyl; 

comprising the reduction, by hydrogenation or by an hydride donor, of a compound 
of general formula (VHe), in the presence of a compound of general formula (VIII) 
to produce a compound of general formula (DCb) ; 
- a flitii step according to sdieme C-5 



Scheme C-S 




R^NHi,G 
R' 

(IXb) (II) 
in which: - R', R^ X, n are as defined above; 

- R' is a hydrogen atom, a Ci-Ce alkyl group, a Ci-Cs- 
halogenoalkyl having 1 to 5 halogen atoms, a phenyl or 2,6 dichlorophenyl; 

- L' is a leaving group diosen as being a -OR' group or a 
OCOR* group. R« Wng a C.-Cfi alkyl, a C.-Cs haloalkyl, a benzyl, 4-methoxybenzyl 
or penta£Iuorophen}4; 
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- PG rejaresents a protecting group which may be a -COOR 
group or -COR* group, R* being a Ci-Ce alkyl, a Ci-Ce haloalkyl, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 

comprising a dq)rotection reaction, in an acidic or in a basic medium, of a compound 
of general formula (IXb) to provide an amine derivative of general formula (H) or 
one of its salt. 

■& 

A fourth example (D) of such a process may be when : 

- R\ R^ R', X, Y, n and p are as defined above; 

- R^ is a hydrogen atom; 

- rMs a Ci-Ce alkyl, a Ci-Ce haloalkyl, a benzyl or a phenyl; and 

- r' is a hydrogen atom, a Ci-Ce alkyl, a Ci-Ce haloalkyl, a Ci-Cs alkoxy or a C3-C7 
cycloalkyl; 

then, the amine derivative of general fomiula QS) may be prepared according to a 
process conxprising : 

- a first step according to reaction scheme D-1 : 

Scheme D-1 




(IV) (XI) (xn) 

in which : - R", R*, X and n are as defined above; 

- r' is a CrC6 alkyl, a Ci-Ce haloalkyl, a benzyl or a phenyl: 

- R* is a C1-C6 alkyl, a Ci-Q haloalkyl, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 

- U is a leaving group diosen as being a halogen, a C1-C6 
alkylsulfonate or a Ci-^6baloalkylsulfonate; 

comprising the arylation of a ketoacetate derivative of general formula (XI) by a 
pyridine derivative of general formula (IV), to provide a 2-(pyridyl)ketoacetate 
derivative of general fonnula (XII), in the presence of a base, at a temperature of 
firom O^C to 200°C; 
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- a second step according to reaction scheme D-2 : 
Schane D-2 




in which: - R', R', X, n are as defined above; 

- R^ is a hydrogen atom; 

- R^ is a Ci-Cfi alkyl, a C,-C6 haloalkyl, a benzyl or a phenyl; 

- R* is a C-Cfi alkyl, a Ci-Q haloalkyl, a benzyl, '4. 
methoxybenzyl or pentafluorophenyl; 

comprising a basic hydrolysis, an acidic hydrolysis or a displacement by an halide of 
a compound of genial fonnula (XU) in the same or a different pot to provide upon 
heatmg at a temperature of from 40'>C to reflux, a 2.pyridylketone derivative of 
genaral formula (XHI); 

- a third step according to reaction scheme D-3 : 
Scheme D-3 




ft' 

^ (XIV) 
in which: - R", R'. X and n are as defined above- 
-R is a hydrogen atom; 

- R^ is a Ci-Ce alkyl, a C-Cs haloalkyl, a benzyl or a phenyl; 
" ^ * hydrogen atom, a C.-Cs alkyl, a C-Cg haloalkyl] a 
Ci-Ce-alkoxy or a C3-C7 cydoalkyl; 

comprising the reaction of a compound of general formula (XIII) with an amine of 
foramla R -NH2 to provide an imine derivative of general formula (XIV); 
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- a foiirdi step according to scheme D-4 : 

Scbeme D-4 




(XIV) ^ (ID 



in which : - R", R*, X and n are as defined above; 
5 -R^ is a hydrogen atom; 

- r' is a CrC6 alkyl, a Ci-Q haloalkyl, a benzyl, a phenyl; 

- rMs a hydrogen atom, a C-Ce alkyl, a Ci-Cfi haloalkyl, a 
C1-C6 alkoxy or a C3-C7 cycloalkyl; 

comprising the reduction of an imine derivative of general formula (XIV) by 
10 hydrogenation or by an hydride donor, in the same or a different pot to provide an 
amine derivative of general formula (II) or one of its salt 

A fifth example (E) of such a process may be when : 

- R", R^ R', R^, X, Y, n and p are as defined above; 
15 - R' is a hydrogen atom 

- R'^ is a Ci-Ce alkyl, a Ci-Ce haloalkyl, a benzyl, a phenyl; and 

- R^s a hydrogen atom, a C-Ce alkyl, a C.-Cfi haloalkyl, a C,-C6 alkoxy or a C3-C7 
cycloalkyl; 

then, the amine derivative of general fi>ramla (II) may be prepared according to a 
20 process comprising : 

- a first step according to reaction scheme E-1 : 

Scheme E-1 




(IV) (xrv) (xnib) 

in which : - R", R', R^, X and n are as defined above; 

- R** is a Ci-Ce alkyl, a Ci-Ce haloalkyl, a benzyl or a phenyl: 

- R* is a C1-C6 alkyl, a Ci-Cfi haloalkyl, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 
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- U is a leaving group chosen as being a halogen, a Ci-Ce 
alkylsulfonate or a Ci-Cehaloalhylsuifonate; 

comprising the arylation of a ketone derivative of general formula (XIV) by a 
pyridine derivative of general formula (IV), to provide a 2-(pyridyl)ketone d^vative 
of general formula pcmb), in the presmce of a base, at a temperature of from O^C to 
200^C; 

- a second step according to reaction scheme E-2 : 
Scheme E-2 




(xiin>) (xrvb) 

10 in which : - R^, R^ , R^, X and n are as defined above; 

- R"* is a C|-C6 alkyl, a d-Ce haloalkyl, a benzyl or a phenyl: 

- R^ is a hydrogen atom, a C1-C6 alkjd, a Ci-Ce haloalkyl, a 
Ci-C^ alkoxy or a C3-C7 cycloalkyl; 

comprising the reaction of a compound of general formula (XlUb) with an amine of 
15 formula -NH2 to provide an imine derivative of general formula pQVb); 
- a third step according to scheme E-3 : 
Scheme E-3 




pavb) 

■ ^ .^ in which : - R% R\ R^ X and n are as defined above; 
20 - R^ is a Ci-C6 alkyl, a C\-Cs haloalkyl, a benzyl or a phenyl; 

- R^ is a hydrogen atom; 

- R^ is a hydrogen atom, a Cj-Cg alkyl, a C1-C6 haloalkyl, a 
C1-C6 alkoxy or a C3-C7 cycloalkyl; 
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comprising the reduction of an imine derivative of general formula (XlVb) by 
hydrogenation or by an hydride donor, in the same or a different pot to provide an 
amine derivative of general formula (II) or one of its salt. 

5 A sixth example (F) of such a process may be when : 

-R" R^ X, n are as defined above; 

- R'' is 1 cyano group, a hydroxy group, a Cz-Ce-alkynyl. a C-Cs-alkylamino, a di- 
Ci-C6-alkyiamino, a C.-Ce-alkoxy, a^C-Ce-halogenoalkoxy having 1 to 5 halogen 
atoms, a C-Cs-alkylsulfanyl. a Ci-Qi-halogenoalkylsulfimy! having 1 to 5 halogen 

10 atoms, a Cj-Ce-alkenyloxy, a Q-Q-halogenoalkenyloxy having 1 to 5 halogen 
atoms a Ca-Cs-alkynyloxy. a Cs-Ci-balogenoaDcynyloxy havmg 1 to 5 halogen 
atoms, abenzyloxy, abenzylsulfenyl, abenzylamino. a phenoxy, a phenyisulfanyl. a 
phenylamino. or a phenyl sulphanyl group, a CrCfi-alkjdcaibonyloxy. a C-C*- 
halogenoalkylcarijonyloxy having 1 to 5 halogen atoms; and 

15 - R^ and R* are hydrogen atoms; 

then, the amine derivative of general formula QI) may be prepared according to a 

process comprising : 

- a first step according to reaction scheme F-1 : 

Scheme F-1 . 

(IV) (V) 

20 

in which : - R", R^ X and n are as defined above? 

- R<^ is a Ci-C6 alkyl, a C,-C6 haloalkyl, a benzyl, 4- 

methoxybenzyl or pentafluorophaiyl; 
25 - U is a leaving grov^ diosen as being a halogen, a Cj-Ce 

alkylsulfonate or a Ci-Cehaloalkylsulfonate; 

comprising the arylation of a cyanoacetate derivative of general formula (V) by a 
pyridiiie derivative of general formula (IV), to provide a 2-(pyridyl)cyanoacetate 
derivative of general formula (VI), in the presence of a base, at a temperature of fi^m 
30 0*'C to 200*'C; 
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a second step according to reaction scheme F-2 : 
Scheme F-2 




CN 



in which: - R', X, n are as defined above; 

- R' is a hydrogen atom; 

- R'' is a Ci-Cfi alkyl, a Ci-Cfi haloalkyl, a benzyl, 4- 
methoxybenzyl orpoitafluoropheayl; 

comprising a basic hydrolysis, an acidic hydrolysis or a displacement by an halide of 
a compound of general formula (VI) in the same or a different pot to provide, upon 
heating at a temperature of &om 40°C to reflux, a 2-pyridylacetonitrile derivative of 
general formula (Vila); 

- a third step according to reaction sch^e F-3 : 
Scheme F-3 



R^ 
(VHa) 




in which 



R" 
(Vllf) 

R% R^, X, n are as defined above; 
- W is a halogen atom; 
comprising the halogenation of a compoxmd of general foraiula (Vila) to provide 
compound of general formula (Vllf); 
- a fourth step according to reaction scheme F-4 : 
Scheme F-4 

(X)„ 




CN +R> H 



(XV) 
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in which: - R% R^ X, n are as defined above; 

- W is a halogen atom; 

- R' is a cyano group, a hydroxy group, a Ci-Cft-alkynyl, a 
Ci-Ce-alkylamino, a di-Ci-Ce-alkylamino, a C-Ce-alkoxy, a C-Ce-halogenoalkoxy 
having 1 to 5 halogen atoms, a C.-Ce-alkylsulfanyl, a Ci-Ce-halogenoalkylsulfanyl 
having 1 to 5 halogen atoms, a Cz-Q-alkenyloxy, a Cj-Cfi-halogenoalkenyloxy 
having 1 to 5 halogen atoms, a Cj-Cfi-alkynyloxy, a Cs-Q-halogenoalkynyloxy 
having 1 to 5 halogen atoms, a bSizyloxy, a benzylsulfanyl, a benzylamino. a 
phenoxy, a phenylsulfanyl, a phenylamino, or a phenyl sulphanyl group, a Ci-Cfi- 
alkylcarbonyloxy or a C-Ce-halogenoalkylcarbonyloxy having 1 to 5 halogen atoms; 
comprising the nucleophiUc substitution, in the presence of abase, of a compound of 
general formula (VUf) in the presence of a compound of general formula (XV) to 
produce a compound of general formula (Vllb). at a temperature of from .78«»C to 
ISO^C, 

_ a fiffli step according to reaction scheme F-5 : 
Scheme F-S 




(Vllb) (VIII) (IX) 

in which : - R% R^ X, n are as defined above; 

- R' is a cyano group, a hydroxy group, a Ca-Cs-alkynyl, a 
C,-C6-alkylamino, a di-C,-C6-alkylamino, a C-Ce-alkoxy. a C-Ce-halogenoalkoxy 
having 1 to 5 halogen atoms, a C-Cs-alkylsulfenyl, a Cj-Ce-halogenoalkylsulfanyl 
having 1 to 5 halogen atoms, a Cz-Ce-alkenyloxy, a Cz-Ce-halogenoalkenyloxy 
having 1 to 5 halogen atoms, a Cs-Cfi-alkynyloxy, a Cj-Ce-halogenoalkynyloxy 
having 1 to 5 halogen atoms, a benzyloxy. a benzylsulfanyl, a benzylamino, a 
phenoxy, a phenylsulfanyl, a phenylamino, or a phenyl sulphanyl group, a Ci-Ce- 
alkylcarbonyloxy or a C.-Ce-halogenoalkylcaibonyloxy having 1 to 5 halogen atoms; 

- L' is a leaving group chosen as being a -OR* group or a - 
OCOR» group, r' being a C-C* alkyl, a C-Cshaloalkyl, a benzyl, 4.methoxybenzyl 
or pentafluorophehyl; 
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- PG represents a protecting group which may be a -COOR 
group or -COR^ group, R^ being a Ci-Cs alkyl, a Ci-Ce haloalkyi, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 

comprising the reduction, by hydrogenation or by an hydride donor, of a compound 
5 of genial formula (VUb), in flie presence of a catalyst and in the presence of a 
compound of general formula (VIII) to produce a compound of general formula (IX), 
at a temperature of from O^C to ISO^C and imder a pressure of from 1 bar and 100 




(IX) (II) 

in which : - R% R^, X, n are as defined above; 

- rMs a cyano group, a hydroxy group, a Ca-C^-alkynyl, a 
Ci-C6-alkylamino, a di-Ci-C6-aIkylamino, a Ci-C6-alkoxy, a Ci-Ce-halogenoalkoxy 

15 having 1 to 5 halogen atoms, a Ci-C6-alkyIsulfanyl, a Ci-Ce-halogenoalkylsulfanyl 
having 1 to 5 halogen atoms, a C2-C6-alkenyloxy, a Ca-Ce-halogenoalkenyloxy 
having 1 to 5 halogen atoms, a Ca-Ce-alkynyloxy, a Cs-Ce-halogenoalkynyloxy 
having 1 to 5 halogen atoms, a benzyloxy, a benzylsulfanyl, a benzylamino, a 
phenoxy, a phenylsulfanyl, a phenylamino, or a phenyl sulphanyl group, a Ci-C6- 

20 alkylcarbonyloxy or a CrCa-halogenoalkylcarbonyloxy having 1 to S halogen atoms; 

- PG represents a protecting group which may be a -COOR^ 
group or -COR^ group, R^ being a Ci-Ca alkyl, a CrQ haloalkyi, a benzyl, 4- 
methoxybenzyl or pentafluorophenyl; 

comprising a deprotection reaction, in an acidic or in a basic medivmi, of a compound 
25 of general fomiula (DC) to provide an amine derivative of general formula (11) or one 
of its salt 



A seventh example (G) of such a process may be when : 

- R^ X, n are as defined above; 
30 - R* is a hydroxy group; and 

- R^, R^, and R^ are hydrogen atoms; 
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then, the amine derivative of general fonnula (H) may be prepared according to a 
process comprising : 

- a first step accoiding to reaction scheme G-1 : 
Rnheane G-1 

+ Me-MgZ 

(XVD (XVII) (XVUD 

^ inwWdi: - R% X and n are as defined above; 

. Z is a halogoi aiom; 
comprising the addition of a methyl magnesium halogenide of general formula 
(XVn) on a pyridine derivative of general formula (XVI) to provide a compound of 
10 general formula (XVm); 

- a second step according to reaction scheme G-2 : 

Scheme G-2 
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z 

(xvni) (XK) 

in which: - R% X and n are as defined abov^ 
- Z is a halograi atom; 
comprising *e halogenation of a co.,»u«l of g»«al fimnula (XVm) » 
compound of gen«d fonn«ta(XIX) bymeof a Wlog»«mg .g«t such aa chlonne. 
taoLe. hn«.chlorite ion^ iypobmnute ions, tridioridc ions, tnhrom.dc jom N- 
Zo i;,^. N^oro snides, N<hlo«, »nines, N^nK, imid», N- taomo 
20 amides or N- bromo amines; 

- a third step according to reaction scheme G-3 : 
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Scheme G-3 




(XX) 

in which : -R\X and n are as defined above; 
- Z is a halogen atom; 
comprising the nucleophilic substitution of a compound of general foraiula (XIX) by 
a phtalimide salt to produce a compound of general formula (XX); 
- a fourth step according to reaction scheme G-4 : 

Scheme G-4 




(XXI) 

in which R\ X and n are as defined above; 
comprising the reduction of a compound of general formula (XX) by a hydride 
donor to produce a compound of general formula (XXI); 
- a fifth step according to reaction scheme G-5 : 

Scheme G-5 




in which R\ X and n are as defined above; 



26 



comprising the de-protection of a compound of general fonnula (XXI) by reacting it 
with hydrazine hydrate or a hydrazine salt to provide an amine derivative of general 
formula (II) or one of its salt; 

Compoimds according to the present invention can be pr^ared according to 
the above described processes. It will nevertheless be understood that, on the basis of 
his general knowledge and of available publications, the skilled worker will be able 
to adapt these processes according to die specifics of each of the compounds which it 
is desired to synthesise. 

The present invoition also relates to a fungicidal composition comprising an 
effective amount of an active matoial of genoral formula (I). Thus, according to the 
preset invention, there is provided a fungicidal composition conqirising, as an active 
ingredient, an effective amount of a compound of general formula (0 as defined 
above and an agriculturally acc^table support, carrier or filler. 

In the present specification, the term "support" denotes a natural or ^thetic, 
organic or inorganic material with which the active material is combined to make it 
easier to apply, notably to flie parts of the plant This support is thus generally inert 
and should be agriculturally acceptable. The support may be a solid or a liquid. 
Btamples of suitable supports include clays, natural or synthetic silicates, silica, 
resins, waxes, solid fertilisers, water, alcohols, in particular butanol, organic solvents, 
mineral and plant oils and derivatives thereof Mixtures of such supports may also be 
used. 

The composition may also comprise additional components. In particular, the 
composition may fiirther comprise a surfactant The surfactant can be an emulsifier, a 
dispersing agent or a wetting agent of ionic or non-ionic type or a mixture of such 
surfactants. Mention may be made, for example, of polyacrylic acid salts, 
lignosulphonic . acid salts, phenolsulphonic or naphthalenesulphonic add salte, 
polycondensates of etiiylene oxide with fetty alcohols or with fetty adds or with fetty 
amines, substituted phenols (in particular alkylphenols or arylphenols), salts of 
sulpfiisucdnic acid esters, taurine derivatives (in particular alkyl taurates), 
phosphoric esters of polyoxyethylated alcohols or phenols, fatty add esters of 
polyols, and derivatives of the above compoimds containing sulphate, sulphonate and 
phosphate functions. The presence of at least one sur&ctant is generally essential 
when the active material and/or the inert support are water-insoluble and when the 
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vector agent for the application is water. Preferably, surfactant content may be 

comprised between 5% and 40% by weig^it of the composition. 

Optionally, additional components may also be included, e.g. protective 

colloids, adhesives, tfiickeners, thixotropic agents, penetration agents, stabilisere. 

sequestering agents. More generally, the active materials can be combined with any 

solid or liquid additive, which complies with the usual formulation tedmiques. 

In general, the composition according to the invention may contain &om 0.05 

to 99% (by weight) of active materiaiTpreferably 10 to 70% by weight 

Compositions according to the present invention can be used in various forms 
such as aerosol dispenser, capsule suspension, cold fogging concentrate, dustable 
powder, emulsifiable concentrate, emulsion oil in water, emulsion water in oil, 
encapsulated granule, fine granule, flowable concentrate for seed treatment, gas' 
(under pressure),gas generating product, granule, hot fogging concentrate, 
macrogranule, microgranule, oU dispersible powder, oil miscible flowable 
concentrate, oil miscible liquid, paste, plant lodlet, powder for dry seed treatment, 
seed coated with a pesticide, soluble concentrate, soluble powder, solution for seed 
treatment, suspension concentrate (flowable concentrate), ultra low volume (ulv) 
liquid, ultra low volume (ulv) suspension, water dispersible granules or tablets, water 
dispersible powder for slurry treatment, water soluble granules or tablets,' water 
soluble powder for seed treatment and wettable powder. 

These compositions include not only compositions which are ready to be 
applied to the plant or seed to be treated by means of a suitable device, such as a 
spraying or dusting device, but also concentrated commercial compositions which 
must be diluted before application to the crop. 

The compounds of the invention can also be mixed with one or more 
insecticides, fungicides, bactericides, attractant acariddes or pheromones or other 
compounds with biological activity. The mixtures thus obtained have a broadened 
spectnjm of activity. The mixtures with other fungicides are particularly advantageous. 

' The fungicidal compositions of the present invention can be used to cutatively 
or preventively control the phytopathogenic fungi of crops. Thus, according to a further 
aspect of the present invention, there is provided a method for curatively or 
preventively controlKng the phytopathogenic fungi of crops characterised in that a 
fungicidal composition as hereinbefore defined is appUed to the seed, the plant and/or to 
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the fruit of the plant or to the soU in which the plant is growing or in whidi it is desired 
to grow. 

The composition as used against phytopatfiogenic fiingi of crops comprise an 
elEFective and non-phytotoxic amount of an active material of general formula (I). 

The expression "effective and non-phytotoxic amount" means an amount of 
composition according to the invention which is sufficient to control or destroy the 
fungi present or liable to appear on the crops, and which does not entail any appreciable 
symptom of phytotoxicity for the said^crops. Such an amount can vary within a wide 
range depending on the fiingus to be contioUed, the type of crop, the dimatic conditions 
and the compounds included in the fimgicidal composition according to the invention. 

This amount can be detennined by systematic fidd trials, which are within the 
capabilities of a person skilled in the art. 

The mefliod of treatment according to the present invention is usefal to treat 
propagation material such as tubers or rhizomes, but also seeds, seedlings or 
15 seedlings pricking out and plants or plants pricking out. This mediod of treatment 
can also be useful to treat roots. The method of treatment according to the present 
invention can also be useful to treat the overground parts of the plant such as trunks, 
stems or stalks, leaves, flowers and fruits of the concerned plant. 

Among the plants that can be protected by the method according to the 
20 invention, mention may be made of cotton; flax; vine; fruit crops such as Rosaceae 
sp. (for instance pip fruits such as apples and pears, but also stone fruits such as 
apricots, abnonds and peaches), Ribesioidae sp., Juglandaceae sp., Betulaceae sp.. 
Anacardiaceae sp.. Fagaceae sp.. Moraceae sp.. Oleaceae sp.. Actinidaceae sp.. 
Lauraceae sp.. Musaceae sp. (for instance banana trees and plantins), Rubiaceae sp.. 
25 Theaceae sp.. Sterculiceae sp.. Rutaceae sp. (for instance lemons, oranges and 
grapefruits); leguminous crops such as Solanaceae sp. (for instance tomatoes), 
Liliaceae sp.. Asteraceae sp. (for instance lettuces), UmbeUiferae sp.. Crudferae sp.. 
Chenopodiaceae sp.. Cucurbitaceae sp.. Papilionaceae sp. (for instance peas). 
Rosaceae sp. (for instance strawberries); big crops such as Graminae sp. (for 
30 mstance maize, cereals such as wheat, rice, barley and triticale), Asteraceae sp. (for 
instance sunflower), Crudferae sp. (for instance colza), Papilionaceae sp. (for 
instance soja), Solanaceae sp. (for instance potatoes), Chenopodiaceae sp. (for 
instance beetroots); horticultural and forest crops; as well as gaietically modified 

homologues of these crops. 
35 Among the plants and tiie possible diseases of these plants protected by the 

method according to the present invention, mention may be made of : 
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- wheat, as regards controlling the following seed diseases: fusaria 
{Microdochium nivale and Fusarium roseum\ stinking smut (XiUeHa caries. Tilletia 
controversa or THUetia indica), septoria disease (Septoria nodorum) and loose smut; 

- wheat, as regards controlling the following diseases of the aerial parts of the 
plant: cereal eyespot (7bper/a yallundae, Tapesia acuiformis\ take-all 
{Gaeumannomyces graminis), foot bUght (F. culmorum. R gramimarum% black speck 
(Rhizoctonia cerealis), powdery mildew (Erysiphe graminis forma specie trind), rusts 
iPuccinia striiformis and Puccima recondita) and sq)toria diseases {S^toria tritici and 
Septoria nodorum); 

- wheat and barley, as regards controlling bacterial and viral diseases, for 
^cample bari^f yellow mosaic; 

- barley, as regards controlling the following seed diseases: net blotch 
iPyrenophora graminea. Pyrenophora teres and CocUiobolus sativus), loose smut 
(Ustilago nuda} and fusaria (Microdochium nivale andFusartum roseum); 

- bariey, as regards controlling the foUowing diseases of the aerill parts of the 
plant: cereal eyeqx)t (T^peria yallundae), net blotch (Pyrenophora teres and 
Cochliobolus sativusX powdery mildew (Erysiphe graminis forma specie horde£), 
^'^^^^r^^(Pucciniahordei)md\eafh\oidti(Ithynchosporiumsec^ 

- potato, as regards controUing tuber diseases (in particular Hebninthosporium 
solans, Phoma tuberosa, Rhizoctonia solum. Fusarium solam\ mildew (Phytopthora 
infestans) and certain viruses (virus Y); 

- potato, as regards controUing the following foliage diseases: early bli^t 
(Altemaria solani), mildew (Phytophthora infestans); 

' cotton, as regards controUing the following diseases of young plants grown 
fiom seeds: damping-off and coHar rot (Rhizoctonia solani. Fusarium oxysporum) and 
black root rot (Thielaviopsis basicola); 

- protein yielding crops, for example peas, as regards controlling the 
following seed diseases: anthracnose (Ascochyta pisi. Mycosphaerella pinodes) 
fiisana (Fusarium oxysporum), grey mould (Botrytis cinerea) and mildew' 
(Peronospora pisi); 

- oil-bearing crops, for example rape, as regards controUing the following 
seed diseases: Phoma lingam. Altemaria brassicae and ScleroHnia sclerotiorum; 

- com. as regards controIUng seed diseases: (Rhizopus sp., PenidUiu^ sp.. 
Trichoderma sp., Aspergillus sp„ and Gibberella fy/ikuroi); 
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- flax, as regards controlling Ihe seed disease: Altemaria linicola; 

- forest trees, as regards controlling damping-ofif {Fusarium oxysporum, 
Rhizoctonia solam); 

- rice, as regards controlling the following diseases of the aerial parts: blast 
disease {Magnaporihe grisea)y bordered sheath spot (Rhizoctonia solani); 

- leguminous crops, as regards controlling the following diseases of seeds or 
of young plants grown from seeds: damping-off and collar rot iFusarium oxysporum, 
Fusarium roseum, Rhizoctonia solani. Pythium sp.); 

- leguminous crops, as regards controlling the following diseases of the aerial 
parts: grey mould (Botrytis sp.), powdery mildews (in particular Erysiphe 
cichoracearum, Sphaerotheca JuUginea and LeveiUula tauHca\ fosaria (FusaHum 
oxysporum, Fusarium roseum), leaf spot (Cladosponum sp.\ altemaria leaf spot 
{Altemaria sp.), anfluacnose {ColletotrichMm sp.), sq>toria leaf spot {Septoria sp.), 
black speck (Rhizoctonia solant), mildews (for example Bremia lactucae. 

15 Peronospora sp.. Pseudoperonospora sp.. Phytophthora sp.); 

- fruit trees, as regards diseases of the aerial parts: monilia disease (Monilia 
fructigenae, M. laxa), scab (Venturia inaequalis), powdery mildew (Podosphaera 

leucotricha); ^ 

- vine, as regards diseases of the foliage: in particular grey mould (Botrytis 
cinerea), powdery mildew (Uncinula necator), black rot (Guignardia biwelli) and 
mildew (Plasmopara viticola); 

- beetroot, as regards the foUowing diseases of the aerial parts: cercospora 
blight (Cercospora beticola), powdery mildew (Erysiphe beticola), leaf spot 
(Ramularia beticola). 
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The fungicide composition according to the present invention may also be 
used agamst fungal diseases Uable to grow on or inside timber. The term 'timber" 
means aU types of species of wood, and all types of woridng of this wood intended 
for construction, for example solid wood, hisJi-density wood, laminated wood, and 
30 plywood. The method for treating timber according to the invention mainly consists 
in coxitacting one or more compounds of the present invention, or a composition 
according to the invention; this includes for example direct application, spraying, 
dipping, mjection or any ottier suitable means. 

35 The dose of active material usually applied in the treatment according to the 

present invention is generaUy and advantageously between 10 and 800 g/ha, preferably 
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between 50 and 300g/ha for applications in foliar treatment. The dose of active 
substance applied is generally and advantageously between 2 and 200 g per 100 kg of 
seed, preferably between 3 and 1 50 g per 100 kg of seed in the case of seed treatm«iL 
It is clearly understood that the doses indicated above are given as illustrative 
examples of fee invention. A person skilled in the art will know how to adapt the 
application doses according to the nature of the crop to be treated. 

The fungicidal composition according to the present invention may also be 
used in the treatment of genetically modified organisms with the compounds 
according to Ihe invention or the agrochemical compositions according to the 
invention. Genetically modified plants are plants into whose genome a heterologous 
gene encoding a protein of interest has been stably integrated. The expression 
••heterologous gene encoding a protein of interest" essentially means genes whidb 
give the transformed plant new agronomic properties, or genes for improving the 
agronomic quality of the transformed plant 

The compositions according to the present invention may also be used for the 
preparation of composition useful to curatively or preventively treat human and animal 
fimgal diseases such as, for example, mycoses, dermatoses, trichophyton diseases 
and candidiases or diseases caused by AspergiUus spp., for example Aspergillus 
fitmigatus. 

The aspects of the present invention wiU now be illustrated with reference to 
the following tables of compounds and examples. The following Tables A to V 
illustrate in a non-limiting manner examples of fungicidal compounds according to 
the present invention. In the following Examples, M+1 (or M-1) means the molecular 
ion peak, plus or minus 1 a.m.u. (atomic mass units) respectively, as observed in 
mass spectroscopy. 
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Examples of process for the preparation of the compound of general formula (I) 



TC^^mnl^ 1 t Prepamtton of N -l^f3-chloro-S-(trifluoromethYD-2- 
pyriHinyl1lwitvlV.2-(trlfluoromefltv nbenzamide (emnnound 39) 

100 mg of 2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]-l-butanamine (0.0004 
mol), 58 nL of 2-(trifluoromethyl)benzoic acid(0.0004 mol), 0.109 g of 4-(4,6- 
diraethoxy[1.3.5]triazin-2-yl)-4-methylmorpholiniiim chloride hydrate (0.0004 mol) 
are stirred in 2 mL of ethanol at room temperature overnight. 

The reaction mixture is concentrated to dryness and purified on silica to yield 
to 64 mg of N-(l-{[3-chloro-5-(trifluoromethyl)-2-pyridinyi]methyl}propyl>2- 

(trifluorDmethyl)bai2amide (57 %). 
Mass spectrum: [M+l] = 425. 

Fvamnlg 2 r Pr«.naration of N-<2-r3-chIor n-S-rtriflnoromethvi>2-PVridinyI1-2- 
hvdro»vctbvH-2-rtrifluoromethvnb ft«»amide fcomnound 45) 

To 50 mg (0.21 mmol) of 2-anuno-l-[3-chloro-5-(trifluoromethyl)-2- 
pyridinyl]ethanol in solution in 3 ml of acetonitrile, was successfuUy added 0.044 ml 
(0.21 mmol) of 2-trifluoromethylbenzoyl chloride and 37 mg (0.21 mmol) of 
potassium carbonate. The reaction mixture was stirred at room tempaature for 18 
hours. The reaction mixture was poured into aqueous potassium caibonate and the 
aqueous phase was extracted wifli ethyl acetate (2 x 50 ml). 

The organic phase was washed with brine and dried over magnesium 
sulphate. The solvent was evirated under reduced pressure to give pure N-{2-[3- 
chloro-5-(trifluoromethyl)-2-pyridinyl]-2-hydroxyethyl}-2- 
(trifluoromethyl)benzamide: 43 mg (43%). 
Mass spectrum: [M+l] =413. 

EitamDle 3 Preparation nf N-f2-r3-chl oro-5-ftrmuoromethvlV2-pvridinYll"2- 
methvlpropyn-2-fdiflunromeflivnbe nzamide (compound 46) 

104 mg of ammonium (0.00036 mol), 40 \iL of triethylamine, 62 rag of 2- 
difluoromethylbenzoic acid. 0.13 g of 4-(4,6-dimeflioxy[1.3.5]triazin-2-yl)-4- 
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methylmorpholinium chloride hydrate (0.00054 mol) are stined in 2 mL of methanol 
at room temperature overnight 

The reaction mixture is concentrated to dryness and purified on silica to yield 

to 74 mg of N-{2.[3-chloro-5.(trifluoromethyl)-2.pyridinyl]-2-methylpropyl>-2- 
(difIuoromethyl)benzamide (52%). 
Mass spectrum: [M+1] = 407. 



Example 




100 mg of l-[3-chIoio-5-(trifluoromelhyl>2-pyridinyl]-2-butanamine (0.0004 
mol), 58 liL of 2-(trifluoromethyl)b«izo3d chloride (0.0004 mol), 55nL of 
triethylamine (0.0004 mol) are stiired in 2 mL of dichloiomethai^e at room 
temperature overnight. 

The reaction mixture is concentrated to dryness and purified on silica to yield 

to 96 mg of N-(l-{[3-chloro-5-(trifluoromethyl)-2.pyridinyl]methyl}piopyl)-2. 
(trifluoromefliy])benzamide (78 %). 
Mass spectrum: [M+1] = 425. 

Examples : Preparation of N-f2-facetvla n iinoV2-[3-chi«ro-5-rtriflMnrnm^rt.Y '>- 
2-pvridinvl]etiivll-2-rtr8fl uoromcthvnbenzaniide rcomnound d«\ 

108 mg of N-{2-amino-l-[3-cMoro-5-(trifluoiomethyl)-2- 
pyridinyl]ethyl}acetamide trifluoioacetate (0.0003 mol), 76 mg of 2- 
(trifluoromethyl)ben2oic acid (0.0003 mol) ), 83 mg of 4-(4,6- 
dimethoxy[1.3.51tria2in-2-yl)-4-methylmorpholinium chloride hydrate (0.0003 mol) 
and 41 ML of triethylamine (0.0003 mol) are stirred in 3 mL of etfaanol at room 
temperature overnight 

The reaction mixture is concentrated to dryness and purified on silica to yield 

to 23.5 mg of N-(l-{[3-chloro-5-(trifluoromethyl)-2-pyridinyI]methyI}propyl).2- 

(trifliK>romethyl)baizamide. 

Mass spectrum: [M+1] = 473. 
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Example 6 ; Pr<>iiaration of N-(2-r3-chloro-5-ftrifln ftrftmcthvlV2-DVridinvl1-l" 
nhenvlethv»-2-ftrifluoromeaivnbeiizaniide r eomnonnd 49\ 

79 mg of 2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]-l-phenylethanamine 
(0.0003 mol), 57 mg of 2-(trifluoromethyl)benzoic acid (0.0003 mol) ), 83 

mg of 4-(4,6-dimethoxy[1.3.5]triazin-2-yl)-4-methylmorpholinium chloride hydrate 
(0.0003 mol) are stirred in 3 mL of ethanol at room temperature overnight. 

The reaction mixture is concentrated to dryness and purified on silica to yield 
to 45 mg of N-{2-[3-chloro-5-(trifluoramethyl>2-pyridinyl]-l-phenylethyl)-2- 

(trifliioromethyl)ben2amide. 
Mass spectrum: |M+1] = 454. 

Examples of process for the preparation of starting material (intermediates of 
general formula Jl) : 

Example 7 ; Preparation of 2-r3-ghloro-5-ft riflMoromethvn-2-PvridmYl1-l- 
phMivlefliananiine 

Preparation nf2-r3-chlorn-5-rtrinuor o rnethvl)-2-vvndinvl1-l-phenylethanone 

To a suspension of 2.6 g (0.065 mol) of sodium hydride 60% in 
dimethoxyethane at room temperature is added 3.4 mL (0.029 mol) of acetophenone. 
After 45 min. , 5.55 mL ( 0.038 mol) of 2.3-didiloro-5-(trifluoromethyl)pyridine is 
added. After 25 min., the reaction mixture is poured over lOOmL of hydrochloric 
acid IN, cacttacted twice with lOOmL of ethyl acetate. 

The organic phase is washed twice 100 mL of water, dried over magnesium 
sulfete, filtered and concentrated to provide 15g of crude material which is purified 
over a column of silica by using a mixture of heptane and ethyl acetate as eluent, to 
yield to 5.74 g of desired product 2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]-l- 
phenylethanone (74%) . 

RMN 'H 6 (ppm) 8.73 ; (IH, s) ; 7,95 (IH. s) ; 7.45 (2H, m) ; 7,42 (2H. m) ; 4,75 
(2H,'s^. 

Prpparation n f7-f^.chloro-'^-(trinuoromet hvl).2.Dvridinvn-l-vhenvl^^ 

5.6g (0.0187 mol) of 2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]-l- 
phenylethanone are diluted in 50mL of methanol. 50 g of molecular sieves 3 A . 
14.4g ( 0.187 mol) of ammonium acetate and 2.45g (0.037 mol) of sodium 
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cyanoborohydride are then consequently added. The pH is adjusted to 5-6 with 
acetic acid (1 mL). After of 4 days of reaction at room temperature, the medium is 
filtered and IM aqueous sodium hydroxide is added until pH ■= 12. 150 mL of ethyl 
acetate are added, after separation, the aqueous phase is extracted twice with 1 50 mL 
of ethyl acetate. 

The organic phase is washed with 100 mL of brine, 100 mL of water, dried 
over magnesium sulfate, filtered and concentrated to yield to 1.3g of desired product 

2-[3-chloro-5-(trifluoromethyl)-2-pyridinyI]-l -phenylethanamine (23%). 
Mass spectrum: [M+1] = 301. 

Example 8 ; Preparation of 2-f3 -chlor«»-S-/trmttoromethvlV.2-Dvridiiivll-1- 
butanapitne hyHi-ochloride 

Preparation of methyl r3-chloro-5-rtHiI u oromethvI)~2^ridinvI^(^ano)acetat^. 

Under argon, 1 16 g of sodium hydride 60% m dispersion in oil (2.91 mol , 
1 .8 eq.) was suspended in 3L of DMF. The suspension was cooled down in an ice- 
water bath. 160 g ( 1.616 mol , 1 .0 eq) of methyl cyanoacetate in solution in 200 mL 
of DMF was added dropwise under stirring. Temperature rose to 50°C and hydrogen 
was released. Once bubbling was over, 350g ( 1 .616 mol , 1.0 eq) of 2.3-dichIoro-5- 
(trifluoromethyl)-pyridine was added under stirring. The mixture was stirred 
overnight at room temperature. 50mL of methanol were added dropwise to quench 
the reaction. The reaction mixture was poured in 5L of water. pH was adjusted to 3-4 
with concentrated hydrochloric add. 

The yellow precipitate which formed was filtered and washed thorou^y 
with water and pentane. 414g of mefliyl [3-chloro-5-(trifluoromethyl)-2- 
pyridinyl](cyano)acetate (92%) were recovered. 
Mass spectrum: [M+1] = 279. 

Preparation of r3-chIo ro-5-ftrinuoromethvl).2-Dvridinvn acetonitHle 

314g (1.13 mol, leq.) of methyl [3-chloro-5-(trifluoromethyl)-2- 
pyridinyl](cyano)acetate and 22g ( 0.38mol, 0.33 eq.) of sodium chloride were 
dissolved in mixture of 44mL of water and I.IL of DMSO. The reaction mixture was 
stinred and heated to \6XyC. Gases were released, once fee bubbling was over, the 
reaction was allowed to come back to room temperature under stirring. IL of water 
and 0.5L of dichloromediane were added. After separation, flie aqueous phase was 
extracted twice with 0.5L of DCM. 



40 



The organic phase was extracted twice with 0.5L of water and dried over 
magnesium sulfate. After concentration, the crude product was diluted in lOOmL of 
DCM and eluted with EtOAc / Heptane (20/80) over a bed of siUca. The filtrate was 
concentrated to yield 227g of [3-chloro-5-(trifluoromethyl)-2-pyridinyl] acetonitrile 

(91%). 

Mass spectrum: [M+1] = 223. 

Pr^ pnrntionof2-r3-nhloro-5-arinunmmethvl )-2-Dvridinvl1butanenitrih^ 

199g (0.9 mol) of 3 of [3-chloro-5-(trifluoromethyl)-2-pyridinyl] acetonitrile 
are dissolved in 3L of THF at -5<»C. A solution of 106g (0.945 mol) of potassium 
^erbutanoate in 0.6 L of THF is slowly added to the reaction medium. After 2H, 147g 
( 0.945 mol) of ethyl iodide is added dropwise to the reaction mixture which is 
stirred ovemii^t at room temperature. 3L of water and 2L of ethyl acetate are added 
to the reaction mixture, after separation, the aqueous phase is extracted twice with 
500 mL of ethyl acetate. 

The organic phase is washed with 4L of brine,! L of water, dried over 
magnesium sulfate, concentrated to yield to 223g of desired product 2-[3-chloro-5- 
(trifluoromethyl>2-pyridinyl]butanemtrile (1 00%). 

RMN "H 5 (ppm) 8,7 (IH, d. J = l,5Hz) ; 7.91 (IH, d, J = 1,5 Hz) ; 4,37 (IH, dd, J 
= 6,57 Hz - 7,83 Hz) ; 2,00 ( 2H, m) ; 1 ,06 ( 3H, t, J = 7.33 Hz). 

Pr^ pnrntinnnftert-butvn--r3.chloro.5 M nuoromethvn-2-mr^^ 

189 g of 2-[3-chloro-5-(trifluoromethyl)-2-pyridinyl}butanenitrile ( 0.758 
mol), 331g (1.51 mol) of di/erbutyl carbonate, 198 g (0.834 mol) of nickel chloride 
(II) - hexahydrate are stirred in 2 L of methanol at room temperature. 200.6 g (5.31 
mol) of sodium borohydride are added portionwise. After 3 hours of stirring, the 
reaction mixture is filtered over Supercel, 2 L of ethyl acetate are added, followed by 
1.5 L of an aqueous solution of sodium bicarbonate. 

After separation, the organic phase is washed thrice with 1 L of an aqueous 
30 solution of sodium bicarbonate, dried over magnesium sulfate, concentrated to yield 
to 375 g of crude material which is purified over silica to produce 147 g of desired 
product tert-butyl 2-[3-chloro-5^trifluoromethyl)-2-pyridinyl]butylcarbamate 

(50,5%). 

RMN 'H 5 (ppm) 8,88 (IH, d, J = l,5Hz) ; 8.04 (IH, d. J = 1.5 Hz) ; 5,04 (IH, b) ; 
35 3,78 (IH. m) ; 3,67 (2H. m) ; 1,88 ( 2H. m) ; 1,34 ( 9H.s) ; 1,01 ( 3H, t, J = 7.33 Hz). 
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Preparation o£ 2.r3-chloro.5.rtrMuornmM^.7^^dinvn.I-h..t^„„^i«. 

hydrochloride 

g <>f tert-butyl 2-[3-chloro.5.(trifluoromethyl)-2- 
pyridinyljbutylcarbamate ( 0.414 mol) are dissolved in 2 L of dicWoromethane. 190 
mL of trifluoroacetic acid are added dropwise. The reaction mixture is stirred at 
room temperature for twelve hours, concentrated to dryness and diluted in 300 mL of 
hydrochloric acid 2M. 

After 2 H, the reaction mixture is concentrated to dryness to providel04 g of 

desired product 2-[3-chlon).5.(trifluoromethyl)-2-pyridinyl]-l.butanamine 
hydrochloride (87%). 
m.p. = 139-142°C. 

Example 9 ; Preparation of l-r3-c h loro-S-rtrillunromethvn-2-pvridinvn.2- 

hiitawamimm 

Preparation of methyl 2-r3-chloro.5.rtrifi^nr o methvlU2.pv^im,n.3^^ p^^t„«^f^ 
4.45 g of potassium hydroxide 85% are suspaided in 40 mL of DMF, 4.37 g 
of methyl 3-oxopentanoate (0.036 mol) are subsequently added. The reaction mixWe 
is warmed to 50°C and 6 mL of 2,3-dichloro.5-(trifluoromethyI)pyridine;are 
introduced. The reaction mixture is stirred at 50»C for 4 hours, quenched with 150 
mL of an aqueous solution of NaH2P04 (IM), extracted thrice with 150 mL of ethyl 
acetate. 

The organic phase is washed with 150 mL of brine, 150 mL of water, dried 
over magnesium sulfate and concentrated to provide 8.8 g of crude material which is 
pmified on silica to yield 2.09 g of desired product methyl 2-[3-chloro-5- 
(trifluoromethyl)-2-pyridinyl]-3-oxopentanoate(24%). 
Mass spectrum: [M+1] = 310. 

PreparationQfl.^3-cMoro~5-ftrinuornmet h ylU2.nvridin^,lU2^hutnnnn^ 

2.08 g of methyl 2-[3-chloro-5-(trifluoromethyl).2-pyridinyl]-3- 
oxopVntanoate (0.00677 mol) and 0.12 g of sodium chloride are dissolved in a 
mixture of water (0.25 mL) and dimethylsulfoxyde (20 mL). The reaction medium is 
stirred at a temperature of 130°C for 8 hours. After cooling, 100 mL of water are 
added to the reaction mixture which is extracted twice with 150 mL of ethyl acetate. 
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The organic phase is washed with twice 100 mL of water, dried over 
magnesium sulfate and concentrated. After a purification on silica, 0.67 g of desired 
product l-[3-chloro-5-(trifluoromethyl)-2-pyridinyl]-2-butanone are produced (39%). 
Mass spectrum: [M+1] = 253. 

5 

Pre paration of l-r3-chIoro-5-rtrinuorometh vn-2-Dvridinvl7-2-btitanamine 

0.64 g f l-[3-chloro-5-(trifluoromethyl)-2-pyridinyl)-2-butanone (0.0025 
mol) are diluted in 5 mL of methanor7.0 g of molecular sieves 3 A , 1.90 g ( 0.025 
mol) of ammonium acetate and 0.39 g (0.0052 mol) of sodium cyanoborohydiide are 

10 then consequently added. The reaction medium is stirred ovemi^t at room 
temperature. After filtration, the pH is adjusted to 9 with an aqueous solution of 
sodium hydroxide 1 M. The reaction mixture is concentrated to dryness. 30 mL of 
ethyl acetate are added. The organic phase is washed with an aqueous solution of 
sodium hydroxide 1 M, brine, and water, dried over magnesium sulfete, filtered and 

15 concentrated to dryness. The crude material is dissolved in 15 mL of hydrocMoric 
add IM, extracted with 1 5 mL of ethyl acetate. 

The aqueous phase is then basified with an aqueous solution of sodium 
hydroxide 1 M, extracted thrice with 15 mL of ethyl acetate, dried over magnesium 
sulfate, filtered and concentrated to dryness to provide 0.21 g of desired product 1- 

20 [3-chloro-5-(trifluoromethyl)-2-pyridinyl]-2-butanamine ( 32%). 
Mas spectrum : \M+1] = 253. 

F.vamnle 10 : Prenaration of N-(2-amino- t-t3-chloro-S-(trifluoromethvl>-2- 
)pvridinvllethvl}acetamide trifluoroacetate 
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Preparation 



of f3-chloro-5-ftrifluoromethvl)-2- 



pyridinvl]ffdiDhenvlinetkvlene)amino1ac etonitrile 

To a suspension of sodium hydride 60% (4.0g , 0.1 mol) in 
dimelhylformamide (50 mL) at -10°C was dropwise added a solution of N- 
30 (diphenylmethylene)aminoacetonitrile (11.1 g , 0.05 mol) 60 mL of 
dimeiiiylfonnamide. After one hour of stirring is added to the reaction mixture, 7 
mL of 2,3-dichloro-5-(trifluoromethyl)pyridine (0.052 mol) are added to the reaction 
mixture. The reaction medium is allowed to room temperature, stirred for 3 hours , 
quenched with a mixture of diethyl ether (500 mL) and an aqueous solution of 
35 ammonium chloride 1 0% (500mL). After separation, the organic phase is dried over 
magnesium sulfate, filtered and concentrated. 
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The crade material is purified on silica to yield to 17.8g of [3-chloro-5- 

(trifluoromethyl)-2-p3^dinyl3[(diphenylmethylene)aimno]acetonit^^^ 
m.p. = 105-108*»C. 

^ Preparation c£ aminor3-chhro-5.rtHnunrnm ethvt).2-nvHdinvlIacetnnitriI^ 

hydrochloride 

g [3-chloro-5-(trifluoromethyl)-2- 
pyridinyI][(diphenylmethyIene)amin<f|acetoratrile ( 0.037 mol) are stirred at room 
temperature for 3h in a mixture of dichloromethane (15 mL) and hydrochloric acid 
10 10% (15 mL). Phases are separarted and the organic phase is washed with 15 mL of 
hydrochloric acid 10%. 

The aqueous phase is concentrated to diyness to provide a pink soKd which is 
washed with diethyl ether. fUtered and dried to provide 8.10 g of desirdd product 

amino[3-chIoro-5-(trifluon>methyl>2-pyridinyl]acetonitrile hydrochloride (79 %). 
15 m.p.=258-260''C. 

Preparation qC N-rr3^htorn.'i. rtriflunrnm.fhy J).o. 

m>ridinvl](cvano)methvllacetamidp. 

0.67 g of amino[3-chloro-5-(trifluoromethyl)-2-pyridinyl]acetonitrile 
20 hydrochloride (0.00245 mol) are dissolved in 15 mL of dichloromethane, 0.68 mL of 

triethylamine are added . After 10 min. at room temperature, 0.18 mL of acetyl 

diloride ( 0.00245 mol) are added, the reaction mixture is stiired overnight. The 

reaction is quenched with 20 mL of water. 

After separation, the organic phase is washed wifli 20 mL of water, dried on 
25 magnesium sulfate, filtered and concentrated to dryness to produce 0.75 g of crude 

material which is purified on sflica to yield 0.54 g of desired product N-[[3-chloro-5- 

(trifluoromethyI)-2-pyridinyl](cyano)methyl]acetamide (80%). 

Mass spectrum: [M+1] = 278. 

^° Preparation of tert-butyl 2-(acetvlamin o).2^r3^hlnrn.5.rtrinunrn»,^thy l}-7- 

mridinvnethvlcarbamate 

^'^^ g of N-[[3-chloro-5-(trifluoromethyl)-2- 

pyridinyl](cyano)methyl]acetamide ( 0.018 mol), 7.86 g (0.036 mol) of diterbutyl 
carijonate, 4.28 g'(0.018 mol) of nickel chloride (11) - hexahydrate are stirred in 
25mL of methanol at room temperature. 3.40 g (0.09 mol) of sodium borohydride are 
added portionwise. The reaction mixture is strirre overnight. 200 mL of ethyl acetate 
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are added, followed by 50 mL of water. After separation, the aqueous phase id 
extracted twice 50 mL of etiiyl acetate. 

The organic phase is dried over magnesium sulfate, concentrated to yield to 
4.01 g of crude material which is purified over silica to produce 1.35 g of desired 
product tert-butyl 2-(acetylamino)-2-[3-chloro-5-(trifluoromethyl)-2- 

pyridinyl]ethylcarbamate (19%). 
Mass spectrum: [M+1] = 382. _^ 

Preparation qC N-{2-ammo-l- n-chIoro-5-rtrifluoromethvl)-2- 

pvridinvlJethvl}acetamide trifluoroacetate 

1.30 g of tert-butyl 2-(acetylamino>2-[3-chloro-5-(trifluoromethyl)-2- 
pyridinyl]ethylcaibamate ( 0.034 mol) are diluted in a mixture of dichloromethane 
(2.5 mL) and trifluoroacetic acid (2.5 mL). After stirring overnight at room 
temperature, the reaction mixture is concentrated to dryness to yield to 1.34 g of 
desired product N-{2-amino-l-[3-chloro-5-(trifluoromethyl)-2- 

pyridinyl]eaiyl}acetamide trifluoroacetate (99 %). 
Mass spectrum: [M+l-HCl] = 282. 

ff.xample 11 ^ Prcparatj^n of 2-ain inn-l-l3-chloro-S-ftrifluoromethVl)-2- 
PYHdi«Yflethanol 

Preparation of].r3-chloro-5~rtrifluor omethvl)-2-DvridinvlJethanone 

To 225 ml of dry toluene were added 210 ml (0.29 mol) of a L4 M solution 
of methylmagnesium bromide in toluene/tetrahydroftiran 75:25. The solution was 
cooled to - 5°C and 30 g (0.145 mol) of 3-chloro-5-(trifluoromethyl>-2- 
pyridinecarbonitrile, were slowly added m 2 hours at O^C. After addition, the dark 
solution was fiirther stirred at room temperature for 5 hours. The reaction mixture 
was neutralized by 350 ml of IN hydrochloric add and stirred 3 hours at room 
temperature. The aqueous phase was then reextracted by ethyl acetate (3 x 200 ml), 
washed with water (300 ml) and dried over magnesium. The solvent was ev^orated 
undCT reduced pressure to give 33.2 g of the crude product as a brown oil. 

The crude product was purified by flash chromatography on silica gel (eluent: 
heptane/ethyl acetate 9:1) to give l-[3-chloro-5-(trifluoromethyl)-2. 
pyridinyl]ethanone: 13.1 g (40 %) as a yellow oil. 
Mass spectrum: [M+1] = 224. 
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Preparation of2-bromo-l-[3^hloro-5-ftrifluoromethvl)-2''pyridinvl] ethanone 

To a solution of 16.6 g (0.074 mol) of l-[3-chloro-5-(trifluoroinethyl)-2- 
pyridinyl] ethanone in ISO ml of dry tetrahydrofiiran, were added portionwise at 
room temperature 27.8 g (0.074 mol) of phenyltiimethylaromoniimi tribromide. The 
5 solution was stirred for 3 hours at room temperature. The fomied solid was removed 
by filtration and the mother liquors were concentrated under vacuum. The resulting 
orange oil (32.7 g) was purified by flash chromatography on silica gel (elumt: 
heptane/dichloromethane 3:1) to give 2-bromo-l-[3-chloro-5-(trifluoromethyl)-2- 
pyridinyl]ethanone: 10.4 g (46 %) as a yellow oil. 
10 Mass spectrum: [M-1] - 302. 

Preparation of 2-f2'f3-chlorO'5-ftrifluoromethvl)'2'pyridinvl]^2'Oxoethvl^^^^ 
isoindole-L 3{2H)-<iione 

To a solution of 1 g (3.3 mmol) of 2-b^omo-l-[3-chlo^o-5-(trifluoromethyl)- 
l5 2-pyridinyl] ethanone in 10 ml of 2-butanone were successively added 50 mg (0.33 
mmol) of potassium iodide and 1.23 g (6.6 mmole) of potassium phthalimide. The 
reaction mixture was stirred at 86 for 2 hours. The reaction mixture was poured 
into 100 ml of water and the aqueous phase was extracted with ethyl acetate (2 x 50 
ml) and the organic phase was washed with water and dried ov& magnesium sulfate. 
20 The solvent was evaporated under reduced pressure and the resulting solid 

was triturated in dichloromethane to give 2-{2-[3-chloro-5-(trifluoromethyl)-2- 
pyridinyl]-2-oxoethyl}-/fl^isoindole-l,3(2fl)-dione: 0.35 g (29 %) as a beige solid ; 
mp = 162 ^C. 

Mass spectrum: [M+1] == 369. 

25 

Preparation of 2-f2^r3-chloro^5-/trifliwromethvl)^2't3vridinvl]'^2'^hvdroxvethvl^^ 

isoindole'1.3f2H)''dione 

To a suspension of 36 mg (0.95 mmol) of sodium borohydride in 5 ml of 

methanol, was added at O^'C, 700 mg (L9 mmol) of 2-{2-[3-chloro-5- 
30 (trifluoromethyl)-2-pyridinyl]-2-oxoethyl}-i//'-isoindole- 1 ,3(2//)-dione. The reaction 

mixture was stirred at room temperature for 1 hour. The pH was brought to 7 by 

addition of IN hydrochloric acid and methanol was remove under reduced pressure. 

The residu was reextracted by dichloromethane (2 x 50 ml) and the organic phase 

was washed with brine and dried over magnesium sulfate. The solvent was 
35 evaporated to give 0.55 g of tiie crude product as a yellow solid. 
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TTie erode product was purified by flash chromatography on siUca gel (eluent: 
heptane/ethyl acetate 8:2) to give 2-{2-[3.chloro.5-(trifluoromethyl)-2.pyridmyl]-2. 
hydroxyethyl}-i//-isoindole-1.3(2if)-dioiie: 0.3 g (42 %) as a cream-coloured solid. 
Mass spectrum: [M+1] = 371 . 

To a suspension of 150 mg (0.4 mmol) of 2-{2-[3^oio-5-{trifluoromethyl)- 
2.pyridinyl]-2-hydroxyethyl}-iH-iso&dole-U(2/0^one in 3 ml of ethaiK>l, was 
added 0.02 ml (0.4 mmol) of hydrazine monohydrate. 

The reaction mixture was heated at reflux for 4 hours. After cooKng, the 
white solid was filtered off and the mother liquors were concentrated under vacuum 
to give 2-amino.l-[3-chloio-5-(trifluoromethyl)-2-pyridinyl]ethanol: 50 mg (52 %) 

as a yellow solid. 

Mass spectniin:[M+l] = 241 . 
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Examples of biological activity of tiie compound of general formula (D 



Example A : in vivo test on Altemaria hmv^ ieae fLeaf of crucifer^^ 



The active ingredient tested is prep;red by potter homogenisation in a 
concentrated suspension type formulation at 100 g/1. This suspension is then diluted 
with water to obtain the desired activrmaterial concentration. 

Radish plants (Pemot variety) in starter cups, sown on a 50/50 peit 
10 soil-pozzolana substrate and grown at 18.20-C. are treated at the cotyledon stage by 
spraying with the aqueous suspension described above. 

Plants, used as controls, are treated wifli an aqueous solution not containing 
the active mat^al. 

After 24 hours, the plants are contaminated by spraying them with an aqueous 
15 suspension of Altemaria brassicae spores (40,000 spores per cm^). The spores are 
collected trom a 12-I3-day-old culture. 

The contaminated radish plants are incubated for 6-7 days at about 18«C 
under a humid atmosphere. , ' 

CSrading is carried out 6 to 7 days after the contamination, in comparison with 
20 the control plants. 

Under these conditions, good (at least 50%) to total protection is observed at 
a dose of33Pppm with the following compounds : 3. 4. 7. 8, 9. 10, 11 12 13 15 19 
21.23.25.32,33.35.36.37.38.42.43.47. • • > . . 



g^^a^'P'e B : fa vivo test on Frvsinhe «-aminl. f. ,p ^.v.^ faowd.^ ^i,h.^. 
wheatt 



The active ingredient tested is prepared by potter homog«usation in a 
concentrated suspension type formulation at 100 g/l.This suspension is then diluted 
30 with water to obtain the desired active material concentration. 

Wheat plants (Audace variety) in starter cups, sown on 50/50 peat 
sod-pozzolana substrate and grown at 12»C, are treated at the l-leaf stage (10 cm 
tall) by spraying with the aqueous suspension described above. 

Plants, used as controls, are treated with an aqueous solution not containing 
35 the active material. 
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After 24 hours, the plants are contaminated by dusting them with Erysiphe 
gramims t sp. tritici spores, the dustiiig being carried out using diseased plants. 

Grading is carried out 7 to 14 days after the contamination, in comparison 

with the control plants. 

Under these conditions, good (at least 50%) tor total protection is observed at 
a dose of 330 ppm with the following compounds : 32, 33, 38. 40. 43. 

F.^«mnle C'.m^o test on P yrennohora teres (Barley Net blotch), 

The active ingredient tested is prepared by potter homogpnisation in a 
concentrated suspension type formulation at 100 g/1. This suspension is then diluted 
with water to obtain the desired active material concentration. 

Barley plants (Express variety) in starter cups, sown on a 50/50 peat 
soil-pozzolana substmte and grown at IX'C, are treated at Ihe 1-leaf stage (10 cm 
tall) by spraying with the aqueous suspension described above. Plants, used as 
controls, are treated with an aqueous solution not containing the active material. 

After 24 hours, the plants are contaminated by spraying them with an aqueous 
susp«ision of Pyrenophora teres spores (12,000 spores per ml). The spores are 
collected from a 12-day-old culture. The contaminated barley plants are mcubated 
for 24 hours at about 20°C and at 100% relative humidity, and then for 12 days at 

80% relative humidity. ' 

Grading is carried out 12 days after the contamination, in comparison with 

the control plants. 

Under these conditions, good (at least 50%) to total protection is observed at 
a dose of 330 ppm with the foUowing compounds : 7. 8. 9, 10. 13, 30. 32, 33, 37. 38. 
39, 40, 41. 43, 44. 47. 
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CLAIMS 



1. A compound of general formula (I) 




5 /— ^ (I) 



in which : 
-nis 1,2, or 3; 
-pis 1,2, 3 or 4; 

- R" is a Ci-Cfi-halogenoalkyl having 1 to 5 halogen atoms; 

- each substituent X is chosen, independently of the others, as being a 
hydrogen atom, a halogen atom, a C-Cs-alkyl or a Ci-Cg-halogenoalkyl; 

- R , R , R' and R* are chosen, independently of the others as bemg a 
hydrogen atom, a halogen atom, a cyano group, a hydroxy group, an amino group, a 
sulfenyl group, a formyl group, a formyloxy group, a foimylammo group, a carboiy 
group, a carbamoyl group, a N-hydroxycaibamoyi group, a carbamate group a 
(hydroxyimino)-C,-C6-alkyl group, a C.-Cfi-alkyl, a Cz-Cfi-alkenjd, a Ca-Cfi-alkynyl, 
a C-Cfi-alkylamino, a di-CrQ-alkylamino, a C-Q-alkoxy, a C-Cfi-halogenoalkyl 
having 1 to 5 halogen atoms, a C-Cs-halogenoalkoxy having 1 to 5 halogen atoms, a 
C.-Q-alkylsulfanyl, a C.-Cfi-halogenoalkylsuIfanyl having 1 to 5 halogen atoms,' a 
Cz-Q-alkenyloxy, a Cz-Cg-halogenoalkenyloxy having 1 to 5 halogen atoms, a 
Ce-alkynyloxy, a Cj-Cg-halogenoalkynyloxy having 1 to 5 halogen atoms, a d-Ce- 
cycloalkyl, a Cj-Cs-halogenocycloalkyl having 1 to 5 halogen atoms, a C.-Cs- 
alkylcarbonyl, a C-Cfi-halogenoalkylcarbonyl having 1 to 5 halogen atoms, a C.-Cs- 
alkylcaibamoyl, a di-C-Ce-alkylcarbamoyl, a N-C.-Ce-alkyloxycarbamoyl, a C-Cg- 
alkpxycarbamoyl, aN-C.-Cs-alkyl-C-Q-alkoxycarbamoyl, a C,-Ca-aIkoxycaibonyI, 
a Ci-Cfi-halogenoalkoxycaibonyl having 1 to 5 halogen atoms, a C,-q' 
alkylcaibonyloxy. a C-Cfi-halogenoalkylcaibonj^oxy having 1 to 5 halogen atoms, a 
Ci-Q-alkyicatboriylamino. a Ci-Ce-halogenoalkylcarbonylamino having 1 to 5 
halogen atoms, a C,-C6-alkylaminocarbonyioxy, a di-Cj-Q-alkylaminocarbonyloxy, 
a C,-C6-alkyloxycarbonyIoxy, a C,-C<s-alkylsulphenyl, a C-Cg- 
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halogenoalkylsulphaiyl having 1 to 5 halogen atoms, a Ci-Cs-alkylsulphinyl, a C- 
C6-halog»noalkylsulphinyl having 1 to 5 halogen atoms, a d-Ce-alkylsulphonyl, a 
Ci-Q-halogenoalkyisulphonyl having 1 to 5 halogen atoms, a benzyl, a benzyloxy, a 
benzylsulfanyU a benzylsulfinyl, a benzylsulfonyl, a benzylamino, a phenoxy, a 
phenylsulfanyl, a phenylsulfinyl, a phenylsulfonyl, a phenylamino, a 
phenylcaibonylamino, a 2.6 dichlorophenyl-carbonylamino group or a phenyl group, 
with the proviso that when three of the four substituents R\ R^, R and R are 
a hydrogen atom, then the fourth sub^tuent is not a hydrogen atom; 

- R^ is chosen as being a hydrogen atom, a cyano group, a formyl group, a 
hydroxy group, a C,-C6-alkyl, a C,-C6-halogenoalkyl having 1 to 5 halogen atoms, a 
Ci-Ce-alkoxy, a Ci-Ce-halogenoalkoxy having 1 to 5 halog^ atoms, a C3-C6- 
halogenocycloalkyl having 1 to 5 halogen atoms, a Cz-Ce-aHcenyl, a C2-C6-alkynyi, a 
CrCfi-alkoxy-Ci-Ce-alkyl, a C-Ce-cyanoalkyl, a Ci-Cfi-aminoalkyl, a C-Cs- 
alkylamino-C,-C6-alkyl. a di-C,-C6-alkylamino-C,-C6-alkyi, a Ci-Cfi-alkylcaibonyi, 
a Ct-Q-halogenalkylcarbonyl havmg 1 to 5 halogen atoms, a Ci-Ce- 
alkyloxycaibonyl, a Cs-CT-cycloalkyi, a Ca-Cr-halogenocycloalkyl having 1 to 5 
halogai atoms, a C3-C7 -cycloalkyl-CrCe-alkyI, a C,-C6-benzyloxycarbonyl, a C,- 
C6-alkoxy-C,-C6-alkylcaibonyl, a C-Ce-alkylsulfonyl or a C-Ce- 
halogenoalkylsulfonyl having 1 to 5 halogen atoms; 

- Y is the same or different and is a hydrogen atom, a halogen atom, a nitro 
group, a cyano group, a hydroxy group, an amino group, a sulfanyl group, a 
pentafluoro-X<^-sulfanyl group, a formyl group, a foimyloxy group, a formylamino 
group, a caiboxy group, a Ci-Cg-alkyl, a C.-Cg-halogenoalkyl having 1 to 5 halogen 
atoms, a Cz-Cg-alkenyl, a Cz-Cs-alkyayl, a C-Cs-alkylamino, a di-C-Cg-alkylamino, 
a C-Cs-alkoxy, a Ci-Cg-halogenoalkoxy having 1 to 5 halogen atoms, a Ci-C,- 
alkoxy-C2-C8-alkenyl, a CrCg-alkylsulfenyl. a Ci-Cg-halogenoalkylsulfenyl having 1 
to 5 halogen atoms, a C-Cs-alkoxycaibonyl. a C,-Cs-halogenoalkoxycaibonyl 
having 1 to 5 halogen atoms, a Ci-Cg-alkylcaibonyloxy, a Ci-Cg- 
halogenoalkylcaibonyloxy having 1 to 5 halogen atoms, a C-Cg-alkylsulphenyl, a 
Ci-C«-halogenoalkylsulphenyl having 1 to 5 halogen atoms, a CrQ-alkylsulphinyl, 
a Ci^g-halogenoalkylsulphinyl having 1 to 5 halogen atoms, a C-Cg-alkyl- 
sulphonyl, a Ci-Cg-halogenoalkylsulphonyl having 1 to 5 halogen atoms or a C-Cg- 

alkylsulfonamide; and 

- R»» is a halogen atom, a nitro group, a cyano group, an amino group, a 
sulfanyl group, a pentafluoro-X*-sulfanyl group, a fomiyl group, a formyloxy group, 
a formylamino group, a carboxy group, a Ci-Cs-alkyl, a C.-Q-halogenoalkyl having 
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1 to 5 halogen atoms, a Ca-Cs-alkenyl, a Cj-Ce-alkynyl, a C,-C6-aIkylamino, a di- 
Ci-Cs-alkylamino, a Ci-Cs-alkoxy, a Ci-Q-halogenoalkoxy having 1 to 5 halogen 
atoms, a C-Cfi-alkoxy-Cz-Ce-alkenyl, a Ci-Q-alkylsulfanyl, a C-Ce- 
halogenoalkylsulfanyl having 1 to 5 halogen atoms, a Ci-Cfi-alkoxycaibonyl, a Ci- 
C6-halogenoalkoxycarbonyl having 1 to 5 halogen atoms, a Ci-Ce-alkylcaAonyloxy. 
a C,-C6-halogenoalkylcarbonyloxy having 1 to 5 halogen atoms, a Ci-Cg- 
alkylsulphenyl, a Cj-C6-halogenoalk^sulphenyl having 1 to 5 halogen atoms, a C|- 
Cfi-alkylsulphinyl, a C,-C6-halogeno5[kylsulphinyl having 1 to 5 halogen atoms, a 
C,-C6-aIkylsulphonyl, a C,-C6-halogenoalkylsulphonyl having 1 to 5 halogen atoms 
or a Ci-Ce-alkylsulfonamide; 

as well as its salts, N-oxydes, metallic complexes, metalloidic complexes and 
optically active isomers. 



2. A compound according to claim 1, diaracterised in that n is 1 or 2. 

3. A compound according to claim 1 or 2, characterised m that X is a halogen 
atom. 

4. A compound according to claim 3, characterised in that X is chlorine. 

5. A compound according to any of the claims 1 to 4, characterised in that R* is 
-CF3. 



6. A compound according to any of the claims 1 to 5, characterised in that the 2- 
pyridyl is substituted in 3- and/or in 5-position. 

7. A compound according to claim 6, characterised in that the 2-pyridyl is 
substituted in 3-position by X and in 5-position by R*. 

8. A compound according to any of the clauns 1 to 7, characterised in that the 
2-pyfrdyl is substituted in 3-position by -CI and in 5-position by -CF3. 

9. A compound according to any of the claims 1 to 8, characterised in that R** is 
a halogen atom, a Ci-Q-alkyl, a C-Q-alkoxy or a Ci-Ce-halogenoalkyl having 1 to 
5 halogen atoms. 
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10. A compoiind accoiding to any of the claims 1 to 9, characterised in that p is 
1. 

11. A compovmd according to any of the claims 1 to 10, characterised in that Y is 
5 a hydrogen atom, a halogen atom or a Ci-Ce-alkyl. 

12. A compound according to any of the claims 1 to 11, characterised in that R' 
and are chosen, independently of ^di other, as being a hydrogen atom, a halogen 
atom, a cyano group, a hydroxy group, a Ci-Ce-alkyU a Ci-Q-halogenoalkyl having 

10 1 to 5 halogen atoms, a C2-C6-aIkenyl, a Ci-Cs-alkoxy, a Ci-C6-alkylsulfenyl, a d- 
C6-alkylsulfenyl, a Ci-Ce-alkylsulfinyl, a C-Ce-alkoxycarbonyl, a Ci-Q- 
alkylcarbonylamino, a d-Ce-alkoxycaibonyloxy, a Ci-Ce-alkoxycaibonylamino or a 
phenyl groi^. 

15 13. A compovmd according to claim 12, characterised in that R and R are 
chosen, independently of each other, as being a halogen atom, a d-Ce-alkyl, a Ci- 
Cs-halogenoalkyl having 1 to 5 halogen atoms, a Ci-Ce-alkylcarbonylamino. 

14. A compound according to any of the claims 1 to 13, characterised in that R' 
20 and R'* are chosen, independently of each other, as bemg a hydrogen atom, a halogen 

atom, a cyano group, a Ci-Ce-alkyl, a Ci-Cs-haloggnoalkyl having 1 to 5 halogen 
atoms, a Ci-Q-all^lcaibonylamino or a phenyl groiq). 

15. A compound according to clarai 14, characterised in that R' and R" are 
25 chosen, independently of each othw, as being a halogen atom, a Ci-C^-alkyl, a Ci- 

C6-haIog6noalkyl having 1 to 5 halogen atoms or a phenyl group. 

16. A compound according to any of the clwms 1 to 13, characterised in that R^ 
is a hydrogen atom or a Cj-CT-cycloalkyl. 

30 

17. A process for the preparation of a compound of general formula (I) as defined 
in any of the claims 1 to 16, which comprises reacting a 2-pyridine derivative of 
general formula (11) or one of its salt : 
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in which X, n, R\R\ R^, r3, r* and RVe as in any of the preceding claims; 
with a carboxylic acid derivative of the general formula (III) 

R'"^(Y)p m 

in which : 

- Y, p and R** are as defined in any of the preceding claims ; and 

- LMs a leaving group chosen as being a halogen atom, a hydroxyl group, -OR^ - 
OCOR^ r" being a Ci-Cg alkyl, a Ci-Ce haloalkyl, a benzyl, 4-methoxybenzirl, 
pentafluorophenyloragroupoffonnula 9 

in the presence of a catalyst and, if is a hy^oxyl group, in the presence of, a 
condensing agent 

18. A process according to claim 1 7, characterised in that R^ is a hydrogen atbm 
and that the process is completed by a further step according to the following 
reaction scheme : 





ad) (XXH) ^ 

inwhich: -R^R^R^R^R^R^X.Y,nandpaIcasde^inedinanyof 
the claims 1 to 15; 

- is a leaving group chosen as being a halogen atom, a 4- 
methyl phenylsulfonyloxy or a methylsulfonyloxy; 

comprising the reaction of a compound of general formula (Id) with a compound of 
graeral formula (XXII) to provide a compound of general formula (I). 
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19. A fungicidal composition comprising an effective amount of a compound 
according to any of tiie claims 1 to 16 and an agriculturally acceptable support. 

20. A method for preventively or curatively combating flie phytopatiiogenic fungi 
of crops, characterised in that an effective and non-phytotoxic amount of a 
composition according to claim 19 is applied to the plant seeds or to the plant leaves 
and/or to the fiuits of the plants or to the soU in which die plants are growing or in 
which it is desired to grow fliem. 



ABSTRACT 



A compound of general fonnula (I) : 




A process for preparing this compound. 

A fungicidal composition comprising a compoimd of general formula (I). 

A method for treating plants by applying a compoomd of general formula (I) or a 
composition comprising it. 
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